WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intenniiooal Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



j (51) International Patent Classification 5 
! G06F 15/332 



A2 



(11) International Publication Number: WO 94/23385 

(43) International Publication Date: 13 October 1994 (13.10.94) 



(21) International Application Number: 

(22) International Filing Date: 



PCI7GB94/00677 
30 March 1994 (30.03.94) 



(30) Priority Data: 

040,301 
100,747 



30 March 1993 (30.03.93) US 
30 July 1993 (30.07.93) US 



(71)(72) Applicants and Inventors: LEWIS, Adrian. Stafford 
[GB/ES]; Federico Garcia Lorca 17-5-B, E-07014 Palma 
(ES). KNOWLES, Gregory, Percy [AU/ES]; Calle Menorca 
1&-2-B, E-07011 Palma (ES). 

(74) Agent: JONES, Ian; W.P. Thompson & Co., Celcon House, 
289-293 High Holborn, London WCIV 7HU (GB). 



(81) Designated States: AT, AU, BB, BG, BR, BY. CA, CH, CN, 
CZ, DE, DK. ES, FI, GB, HU, JP, KP, KR, KZ, LK, LU. 
LV, MG, MN, MW, NL, NO, NZ, PL PT. RO. RU, SD, 
SE, Si SK, TT, UA, UZ, VN, European patent (AT, BE. 
CH, DE, DK, ES, FR, GB, GR, IE, IT. LU, MC, NL PT. 
SE), OAPI patent (BF, BJ, CF, CG. CI CM. GA. GN. ML, 
MR, NE, SN, TD, TG). 



Published 



Without international search report and to be republished 
upon receipt of that report. 



(54) Thle: DATA COMPRESSION AND DECOMPRESSION 
(57) Abstract 



A compression and decompression 
method uses a wavelet decompositiiL 
frequency based tree encoding, tree based 
motion encoding, frequency weighted 
quantization, Huffman encoding, and/or 
tree based activity estimation for bit race 
control. Forward and inverse quasi-perfect 
reconstruction transforms are used to 
generate the wavelet decomposition 
and to reconstruct data values close to 
the original data values. The forward 
and inverse quasi-perfect reconstruction 
transforms utilize special filters at the 
boundaries of the data being transformed 
and/or inverse transformed. Structures and 
methods are disclosed for traversing wavelet 
decompositions. Methods are disclosed for 
increasing software execution speed in the 
decompression of video. Fixed or variable 
length tokens are included in a compressed 
data stream to indicate changes in encoding 
methods used to generate the compressed 
data stream. 
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DATA COMPRESSION AND DECOMPRESSION 



CROSS REFERENCE TO APPENDICES 
5 Appendix A, which is a part of the present 

disclosure, is a listing of a software implementation 

written in the programming language C. 

Appendices B-l and B-2, which are part of the present 

disclosure, together are a description of a hardware 
10 implementation in the commonly used hardware description 

language ELLA. 

Appendix C, which is part of the present disclosure 

is a listing of a software implementation written in the 

programming language C and assembly code. 
15 A portion of the disclosure of this patent document 

contains material which is subject to copyright 

protection. The copyright owner has no objection to the 

facsimile reproduction by anyone of the patent document, 

but otherwise reserves all copyright rights whatsoever. 

20 QF THE INYWTIQN 

This invention relates to a method of and apparatus 
for data compression and decompression. In particular , 
this invention relates the compression, decompression, 
transmission and storage of audio, still-image and video 

25 data in digital form. 

BACKGROUND INFORMATION 

An image such as an image displayed on a computer 
monitor may be represented as a two-dimensional matrix of 
digital data values. A single frame on a VGA computer 
30 monitor may, for example, be represented as three matrixes 
of pixel values. Each of the three matrixes has a data 
value which corresponds to a pixel on the monitor. 

The images on the monitor can be represented by a 64 0 
by 480 matrix of. data values representing the luminance 



WO 94/23385 



PCT/GB94/00677 



- 2 - 

(brightness) values Y of the pixels of the screen and two 
other 640 by 480 matrixes of data values representing the 
chrominance (color) values U and V of the pixels on the 
screen. Although the luminance and chrominance values are 
5 analog values, the one luminance value and the two 
chrominance values for a pixel may be digitized from 
analog form into discrete digital values. Each luminance 
and chrominance digital value may be represented by an 8- 
bit number. One frame of a computer monitor therefore 

10 typically requires about 7 megabits of memory to store in 
an uncompressed form. 

In view of the large amount of memory required to 
store or transmit a single image in uncompressed digital 
form, it would be desirable to compress the digital image 

15 data before storage or transmission in such a way that the 
compressed digital data could later be decompressed to 
recover the original image data for viewing. In this way, 
a smaller amount of compressed digital data could be 
stored or transmitted. Accordingly, numerous digital 

20 image compression and decompression methods have been 
developed. 

According to one method, each individual digital 
value is converted into a corresponding digital code. 
Some of the codes have a small number of bits whereas 

25 others of the codes have a larger number of bits. In order 
to take advantage of the fact that some of the codes are 
short whereas others of the codes are longer, the original 
digital data values of the original image are filtered 
using digital filters into a high frequency component and 

30 a low frequency component. The high frequency component 
represents ambiguities in the image and is therefore 
observed to have a comparatively large number of identical 
data values for real-world images. By encoding the 
commonly occurring digital data values in the high 

35 frequency component with the short digital codes, the 

total number of bits required to store the image data can 
be reduced from the number of bits that would otherwise be 
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required if 8 -bits were used to represent all of the data 
values. Because the total number of bits in the resulting 
encoded data is less than the total number of bits in the 
original sequence of data values, the original image is 
5 said to have been compressed. 

To decompress the compressed encoded data to recover 
the original image data, the compressed encoded data is 
decoded using the same digital code. The resulting high 
and low frequency components are then recombined to form 

10 the two-dimensional matrix of original image data values. 
Where the data being compressed is two-dimensional 
data such as image data, separation of the original data 
into high and low frequency components by the digital 
filters may be accomplished by filtering in two dimensions 

15 such as the horizontal dimension of the image and the 

vertical dimension of the image. Similarly, decoded high 
and low frequency components can be recombined into the 
original image data values by recombining in two 
dimensions. 

20 To achieve even greater compression, the low 

frequency component may itself be filtered into its high 
and low frequency components before encoding. Similarly , 
the low frequency component of the low frequency component 
may also be refiltered. This process of recursive 

25 filtering may be repeated a number of times. Whether or 
not recursive filtering is performed, the filtered image 
data is said to have been " transformed" into the high and 
low frequency components. This digital filtering is 
called a "transform". Similarly, the high and low pass 

30 components are said to be "inverse transformed" back into 
the original data values. This process is known as the 
"inverse transform". 

Figure 1 is a diagram of a digital gray-scale image 
of a solid black square 1 on a white background 2 

35 represented by a 640 by 480 matrix of 8-bit data luminance 
values. 

Figure 2 is a diagram illustrating a first 
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intermediate step in the generation of the high and low 
frequency components of the original image. A high pass 
digital filter which outputs a single data value using 
multiple data values as inputs is first run across the 
5 original image values from left to right, row by row, to 
generate G subblock 3, The number of digital values in G 
subblock 3 is half of the number of data values in the 
original image of Figure 1 because the digital filter is 
sequentially moved to the right by twos to process two 

10 additional data values for each additional one data output 
generated for G subblock 3. Similarly, a low pass digital 
filter which outputs a single data value using multiple 
data values as inputs is first run across the original 
image values from left to right, row by row, to generate H 

15 subblock 4. The number of digital values in H subblock 4 
is half of the number of data values in the original image 
because the digital filter is moved to the right by twos 
to process two additional data values for each additional 
one data output generated for H subblock 4 . Each of the 

20 two vertical bars in high pass G subblock 3 appears where 
a change occurs spatially in the horizontal dimension in 
the original image of Figure 1. Where the G filter 
encounters a change from white data values to black data 
values when the filter G is run across the image of Figure 

25 1 in a horizontal direction, the G digital filter outputs 
a corresponding black data value into subblock 3. 
Similarly, when the G digital filter encounters the next 
change, which is this time a change from black to white 
data values, the G digital filter again outputs a 

3 0 corresponding black data value into G subblock 3. 

Figure 3 is a diagram illustrating a second 
intermediate step in the generation of the high and low 
frequency components of the original image. The high pass 
digital filter is run down the various columns of the 

3 5 subblocks H and G of Figure 2 to form the HG subblock 5 
and GG subblock 6 shown in Figure 3. Similarly, the low 
pass digital filter is run down the various columns of the 
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H and G subblocks 3 and 4 of Figure 2 to form HH and GH 
subblocJcs 7 and 8 shown in Figure 3. The result is the 
low pass component in subbloclc HH and the three high pass 
component subblocks GH,. HG and GG. The total number of 
5 high and low pass component data values in Figure 3 is 
equal to the number of data values in the original image 
of Figure 1. The data values in the high pass component 
subblocks GH, HG and GG are referred to as the high 
frequency component data values of octave 0. 

10 The low pass subblock HH is then filtered 

horizontally and vertically in the same way into its low 
and high frequency components. Figure 4 illustrates the 
resulting subblocks. The data values in HHHG subblock 9, 
HHGH subblock 10, and HHGG subblock 11 are referred to as 

15 the high frequency component data vales of octave 1. 
Subblock HHHH is the low frequency component. Although 
not illustrated, the low frequency HHHH subblock 12 can be 
refiltered using the same method. As can be seen from 
Figure 4, the high frequency components of octaves 0 and 1 

20 are predominantly white because black in these subblocks 
denotes changes from white to black or black to white in 
the data blocks from which to high frequency subblocks are 
generated. The changes, which are sometimes called edges, 
from white to black as well as black to white in Figure 1 

25 result in high frequency data values in the HG, HG and GG 
quadrants as illustrated in Figure 3. 

Once the image data has been filtered the desired 
number of times using the above method, the resulting 
transformed data values are encoded using a digital code 

3 0 such as the Huffman code in Table 1. 



WO 94/23385 



PCT/GB94/00677 



- 6 



Corresponding Digital 
Gray-Scale Value 



Digital 
Code 



5 



15 



10 



black 
white 



5 
4 
3 
2 
1 
0 

-1 
-2 
-3 
-4 
-5 



1000001 

100001 

10001 

1001 

101 

0 

111 

1101 
11001 
110001 
1100001 



20 



Table 1 



Because the high frequency components of the original 
image of Figure 1 are predominantly white as is evident 
from Figures 3 and 4, the gray-scale white is assigned the 
single bit 0 in the above digital code. The next most 

25 common gray-scale color in the transformed image is black. 
Accordingly, gray-scale black is assigned the next 
shortest code of 101. The image of Figure 1 is comprised 
only of black and white pixels. If the image were to 
involve other gray-scale shades, then other codes would be 

30 used to encode those gray-scale colors, the more 
predominant gray-scale shades being assigned the 
relatively shorter codes. The result of the Huffman 
encoding is that the digital values which predominate in 
the high frequency components are coded into codes having 

35 a few number of bits. Accordingly, the number of bits 
required to represent the original image data is reduced. 
The image is therefore said to have been compressed. 

Problems occur during compression, however, when the 
digital filters operate at the boundaries of the data 

40 values. For example, when the high pass digital filter 
generating the high pass component begins generating high 
pass data values of octave 0 at the left hand side of the 
original image data, some of the filter inputs required by 
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the filter do not exist. 

Figure 5 illustrates the four data values required by 
a four coefficient high pass digital filter G in order to 
generate the first high pass data value G 0 of octave 0. As 
5 shown in Figure 5, data values D t , D 2 , D 3 and D 4 are 

required to generate the second high pass data value of 
octave 0, data value G M In order to generate the first 
high pass component output data value G 0 , on the other 
hand, data values D.,, D 0 , D x , and D 2 are required. Data 
10 value does not, however, exist in the original image 
data. 

Several techniques have been developed in an attempt 
to solve the problem of the digital filter extending 
beyond the boundaries of the image data being transformed. 

15 In one technique, called zero padding, the nonexistent 
data values outside the image are simply assumed to be 
zeros. This may result in discontinuities at the 
boundary, however, where an object in the image would 
otherwise have extended beyond the image boundary but 

20 where the assumed zeros cause an abrupt truncation of the 
object at the boundary. In another technique, called 
circular convolution, the two dimensional multi-octave 
transform can be expressed in terms of one dimensional 
finite convolutions. Circular convolution joins the ends 

25 of the data together. This introduces a false 

discontinuity at the join but the problem of data values 
extending beyond the image boundaries no longer exists. 
In another technique, called symmetric circular 
convolution, the image data at each data boundary is 

30 mirrored. A signal such as a ramp, for example, will 
become a peak when it is mirrored. In another technique, 
called doubly symmetric circular convolution, the data is 
not only mirrored spatially but the values are also 
mirrored about the boundary value. This method attempts 

35 to maintain continuity of both the signal and its first 
derivative but requires more computation for the extra 
mirror because the mirrored values must be pre-calculated 
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before convolution . 

Figure 6 illustrates yet another technique which has 
been developed to solve the boundary problem. According 
to chis technique, the high and low pass digital filters 
5 are moved through the data values in a snake-like pattern 
in order to eliminate image boundaries in the image data. 
After the initial one dimensional convolution, the image 
contains alternating columns of low and high pass 
information. By snaking through the low pass sub-band 

10 before the high pass, only two discontinuities are 

introduced. This snaking technique, however, requires 
reversing the digital filter coefficients on alternate 
rows as the filter moves through the image data. This 
changing of filter coefficients as well as the requirement 

15 to change the direction of movement of the digital filters 
through various blocks of data values makes the snaking 
technique difficult to implement. Accordingly, an easily 
implemented method for solving the boundary problem is 
sought which can be used in data compression and 

20 decompression. 

Not only does the transformation result in problems 
at the boundaries of the image data, but the transforma- 
tion itself typically requires a large number of complex 
computations and/or data rearrangements. The time 

25 required to compress and decompress an image of data 

values can therefore be significant. Moreover, the cost 
of associated hardware required to perform the involved 
computations of the forward transform and the inverse 
transform may be so high that the transform method cannot 

3 0 be used in cost-sensitive applications. A compression and 
decompression method is therefore sought that not only 
successfully handles the boundary problems associated with 
the forward transform and inverse transform but also is 
efficiently and inexpensively implementable in hardware 

3 5 and/or software. The computational complexity of the 
method should therefore be low. 

In addition to transformation and encoding, even 
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further compression is possible. A method known as tree 
encoding may, for example, be employed. Moreover, a 
method called quantization can be employed to further 
compress the data. Tree encoding and quantization are 
5 described in various texts and articles including "Image 
Compression using the 2-D Wavelet Transform" by A.S. Lewis 
and G. Knowles, published in IEEE Transactions on Image 
Processing, April 1992. Furthermore, video data which 
comprises sequences of images can be compressed by taking 

10 advantage of the similarities between successive images. 
Where a portion of successive images does not change from 
one image to the next, the portion of the first image can 
be used for the next image , thereby reducing the number of 
bits necessary to represent the sequence of images. 

15 JPEG (Joint Photographies Experts Group) is. an 

international standard for still-images which typically 
achieves about a 10:1 compression ratios for monochrome 
images and 15:1 compression ratios for color images. The 
JPEG standard employs a combination of a type of Fourier 

20 transform, known as the discrete-cosine transform, in 
combination with quantization and a Huffman-like code. 
MPEG1 (Motion Picture Experts Group) and MPEG2 are two 
international video compression standards. MPEG2 is a 
standard which is still evolving which is targeted for 

25 broadcast television. MPEG2 allows the picture quality to 
be adjusted to allow more television information to be 
transmitted, e.g., on a given coaxial cable. H.261 is 
another video standard based on the discrete-cosine 
transform. H.261 also varies the amount of compression 

30 depending on the data rate required. 

Compression standards such as JPEG, MPEG1, MPEG2 and 
H.261 are optimized to minimize the signal to noise ratio 
of the error between the original and the reconstructed 
image. Due to this optimization, these methods are very 

3 5 complex. Chips implementing MPEG1, for example, may be 
costly and require as many as 1.5 million transistors. 
These methods only partially take advantage of the fact 
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that the human visual system is quite insensitive to 
signal to noise ratio. Accordingly, some of the 
complexity inherent in these standards is wasted on the 
human eye. Moreover, because these standards encode by 
5 areas of the image, they are not particularly sensitive to 
edge-type information which is of high importance to the 
human visual system. In view of these maladaptions of 
current compression standards to the characteristics of 
the human visual system, a new compression and 

10 decompression method is sought which handles the above- 
described boundary problem and which takes advantage of 
the fact that the human visual system is more sensitive to 
edge information than signal to noise ratio so that the 
complexity and cost of implementing the method can be 

15 reduced. 

SUMMARY 

A compression and decompression method using wavelet 
decomposition, frequency based tree encoding, tree based 
motion encoding, frequency weighted quantization, Huffman 

20 encoding, and tree based activity estimation for bit rate 
control is disclosed. Forward and inverse quasi-perfect 
reconstruction transforms are used to generate the wavelet 
decomposition and to reconstruct data values close to the 
original data values. The forward and inverse quasi- 

25 perfect reconstruction transforms utilize special filters 
at the boundaries of the data being transformed and/or 
inverse transformed to solve the above-mentioned boundary 
problem. 

In accordance with some embodiments of the present 
30 invention, a decompression method uses four coefficient 
inverse perfect reconstruction digital filters. The 
coefficients of these inverse perfect reconstruction 
digital filters require a small number of additions to 
implement thereby enabling rapid decompression in software 
35 executing on a general purpose digital computer having a 
microprocessor. The method partially inverse transforms a 
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sub-band decomposition to generate a small low frequency 
component image. This small image is expanded in one 
dimension by performing interpolation on the rows of the 
small image and is expanded in a second dimension by 
5 replicating rows of the interpolated small image. 
Transformed chrominance data values are inverse 
transformed using inverse perfect reconstruction digital 
filters having a fewer number of coefficients than the 
inverse perfect reconstruction digital filters used to 

10 inverse transform the corresponding transformed luminance 
data values. In one embodiment, two coefficient Haar 
digital filters are used as the inverse perfect 
reconstruction digital filters which inverse transform 
transformed chrominance data values. Variable-length 

15 tokens are used in the compressed data stream to indicate 
changes in encoding methods used to encode data values in 
the compressed data stream. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1-4 (Prior Art) are diagrams illustrating a 
20 sub-band decomposition of an image. 

Figure 5 (Prior Art) is a diagram illustrating a 
boundary problem associated with the generation of prior 
art sub-band decompositions. 

Figure 6 (Prior Art) is a diagram illustrating a 
25 solution to the boundary problem associated with the 
generation of prior art sub-band decompositions. 

Figure 7 is a diagram illustrating a one-dimensional 
decomposition. 

Figures 8 and 9 are diagrams illustrating the 
30 separation of an input signal into a high pass component 
and a low pass component. 

Figures 10 , 11, 14 and 15 are diagrams illustrating a 
transformation in accordance with one embodiment of the 
present invention. 
35 Figures 12 and 13 are diagrams illustrating the 

operation of high pass and low pass forward transform 
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digital filters in accordance with one embodiment of the 
present invention . 

Figure 16 is a diagram of a two-dimensional matrix of 
original data values in accordance with one embodiment of 
5 the present invention. 

Figure 17 is a diagram of the two-dimensional matrix 
of Figure 16 after one octave of forward transform in 
accordance with one embodiment of the present invention. 

Figure 18 is a diagram of the two-dimensional matrix 
10 of Figure 16 after two octaves of forward transform in 
accordance with one embodiment of the present invention. 

Figures 19 and 2 0 are diagrams illustrating a 
boundary problem solved in accordance with one embodiment 
of the present invention. 
15 Figure 21 is a diagram illustrating the operation of 

boundary forward transform digital filters in accordance 
with one embodiment of the present invention. 

Figure 22 is a diagram illustrating the operation of 
start and end inverse transform digital filters in 

2 0 accordance with one embodiment of the present invention. 

Figure 23 is a diagram illustrating a one-dimensional 
tree structure in accordance one embodiment of the present 
invention. 

Figure 24A-D are diagrams illustrating the recursive 
25 filtering of data values to generate a one-dimensional 
decomposition corresponding with the one-dimensional tree 
structure of Figure 23. 

Figure 25 is a diagram of a two-dimensional tree 
structure of two-by-two blocks of data values in 

3 0 accordance with one embodiment of the present invention. 

Figure 26 is a pictorial representation of the data 
values of the two-dimension tree structure of Figure 25. 

Figures 27-29 are diagrams illustrating a method and 
apparatus for determining the addresses of data values of 
3 5 a tree structure in accordance with one embodiment of the 
present invention. 

Figure 30 and 31 are diagrams illustrating a 
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quantization of transformed data values in accordance with 
one embodiment of the present invention. 

Figures 3 2 and 3 3 are diagrams illustrating the 
sensitivity of the human eye to spatial frequency, 
5 Figures 34 is a diagram illustrating the distribution 

of high pass component data values in a four octave 
wavelet decomposition of the test image Lenna. 

Figure 35 is a diagram illustrating the distribution 
of data values of the test image Lenna before wavelet 
10 transformation. 

Figure 3 6 is a block diagram illustrating a video 
encoder and a video decoder in accordance with one 
embodiment of the present invention. 

Figure 37 is a diagram illustrating modes of the 
15 video encoder and video decoder of Figure 36 and the 
corresponding token values. 

Figure 38 is a diagram illustrating how various flags 
combine to generate a new mode when the inherited mode is 
send in accordance with one embodiment of the present 
20 invention. 

Figures 39-40 are diagrams of a black box on a white 
background illustrating motion. 

Figures 41-43 are one-dimensional tree structures 
corresponding to the motion of an edge illustrated in 
25 Figures 39--40, 

Figure 44 is a diagram illustrating variable- length 
tokens in accordance with one embodiment of the present 
invention, 

DETAILED DESCRIPTION OF T HE PREFERRED EMBODIMENTS 
30 QUASI-PERFECT RECONSTRUCTION FILTERS 

The wavelet transform was introduced by Jean Morlet 
in 1984 to overcome problems encountered in analyzing 
geological signals. See "Cycle-octave and Related 
Transforms In Seismic Signal Analysis" , Goupillaud, 
35 Grossman and Morlet, Geoexploration, vol, 23, 1984. Since 
then, the wavelet transform has been a new and exciting 
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method of analyzing signals and has already been applied 
to a wide range of tasks such as quantum mechanics and 
signal processing! The wavelet transform has a number of 
advantages over more traditional Fourier techniques 
5 principally used today in the analysis of signals. The 
wavelet transform and the high and low pass four 
coefficient quasi-perfect reconstruction filters of the 
present invention are therefore described by relating them 
to the windowed Fourier transform. 

10 The windowed Fourier transform is the principle 

transform used today to analyze the spectral components of 
a signal. The Fourier transform decomposes a signal under 
analysis into a set of complex sinusoidal basis functions. 
The resulting Fourier series can be interpreted as the 

15 frequency spectra of the signal. The continuous Fourier 
transform is defined as follows: 



Where f (t) is the time domain signal under analysis and 
F(o>) is the Fourier transform of the signal under 

20 analysis. Although many applications require an estimate 
of the spectral content of an input signal, the above 
formula is impractical for most systems. In order to cal- 
culate the Fourier transform, the input signal f (t) must 
be defined for all values of time t, whereas in most 

25 practical systems, f(t) is only defined over a finite 
range of time- 

Several methods have therefore been devised to 
transform the finite input signal into an infinite signal 
so that the Fourier transform can be applied. The 

30 windowed Fourier transform is one such solution. The 
windowed Fourier transform is defined as follows: 



(equ. 1) 




(equ. 2) 



Where f(t) is the time domain signal under analysis, 
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F w (cj,t) is the windowed Fourier transform of the time 
domain signal under analysis, and v(t) is the windowing 
function. The windowing function is usually chosen to be 
zero outside an interval of finite length. Alternatively, 
5 as the spectral content of the input f(t) varies with 
time, the input signal can be examined by performing the 
transform at time t using a more local window function. 
In either case, the output transform is the convolution of 
the window function and the signal under analysis so that 

10 the spectra of the window itself is present in the 

transform results. Consequently, the windowing function 
is chosen to minimize this effect. Looking at this 
technique from another viewpoint, the basis functions of a 
windowed Fourier transform are not complex sinusoids but 

15 rather are windowed complex sinusoids. Dennis Gabor used 
a real Gaussian function in conjunction with sinusoids of 
varying frequencies to produce a complete set of basis 
functions (known as Gabor functions) with which to analyze 
a signal. For a locality given by the effective width of 

20 the Gaussian function, the sinusoidal frequency is varied 
such that the entire spectrum is covered. 

The wavelet transform decomposes a signal into a set 
of basis functions that can be nearly local in both 
frequency and time. This is achieved by translating and 

25 dilating a function ¥(t) that has spatial and spectral 
locality to form a set of basis functions: 

yfsiFis(c-u)) (equ. 3) 

wherein s and u are real numbers and are the variables of 
the transform. The function *(t) is called the wavelet. 
30 The continuous wavelet transform of a signal under 

analysis is defined as follows: 

w(s,u) *Jsf" ♦ is(t-u))£it)dt (equ. 4) 

Where f (t) is the time domain signal under analysis, 
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W(s,u) is its wavelet transform, ^ is the wavelet, s is 
the positive dilation factor and u is the scaled 
translation distance. The spatial and spectral locality 
of the wavelet transform is dependent on the character- 
5 istics of the wavelet. 

Because the signal under analysis in the compression 
of digitally sampled images has finite length, the 
discrete counterpart of the continuous wavelet transform 
is used. The wavelet transform performs a multiresolution 

10 decomposition based on a sequence of resolutions often 
referred to as "octaves". The frequencies of consecutive 
octaves vary uniformly on a logarithmic frequency scale. 
This logarithmic scale can be selected so that consecutive 
octaves differ by a factor of two in frequency. The basis 

15 functions are: 

for (j,n)€Z 2 (equ. 5) 

where Z is the set of all integers, Z 2 = {(j,n) : j,n c Z}, 
and tyHx) = * (2^ x) . 

In a sampled system, a resolution r signifies that 

20 the signal under analysis has been sampled at r samples 
per unit length. A multiresolution analysis studies an 
input signal at a number of resolutions , which in the case 
of the present invention is the sequence r = 2* where 
j c Z. The difference in frequency between consecutive 

25 octaves therefore varies by a factor of two. 

Stephane Mallat formalized the relationship between 
wavelet transforms and multiresolution analysis by first 
defining a multiresolution space sequence {Vj} i€2 , where V } 
is the set of all possible approximated signals at 

3 0 resolution 2 j . He then showed that an orthonormal basis 
for Vj can be constructed by (x-2" j n) } o€z . 0(x) is called 
the scaling function where for any jeZ, tfix) =j2l$(2 j x) . 
He then showed that a signal f (x) can be approximated at a 
resolution 2 j by the set of samples: 
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Sj = {y/2l<f,$i» nez (equ. 6) 

where <f,g>=f m J(x)g(x)dx t where f t gzL 2 (R) , 
the set cf square integrable functions on R. This is 
equivalent to convolving the signal f(x) with the scaling 
5 function ^(-x) at a sampling rate of 2 j . However, this 
representation is highly redundant because Vj C V j+l ,j£Z. 
It would be more efficient to generate a sequence of 
multiresolution detail signals Oj which represents the 
difference information between successive resolutions 
10 O^Vj = v j+1 where Oj is orthogonal to v r Mallat proved that 
there exists a function *(x) called the wavelet where: 

^(x) « JVUf&x) (equ. 7) 

such that {**(x-2"*n) } 0i2 is an orthonormal basis of Oj and 
{* i (x-2' j n) }, (j,n)€Z 2 , is an orthonormal basis of L 2 (R) . 
IS The detail signal at resolution 2 J +* is represented by the 
set of data values: 

*rj*ij23<f,* J n» Q€2 (equ. 8) 

which is equivalent to convolving the signal f (x) with the 
wavelet *(-x) at a sampling rate of 2 j . 

20 Hence, the original signal f (x) can be completely 

represented by the sets of data values (S,, (Mj) J<j<-1) , 
where J<0 gives the number of octaves. This 
representation in the form of data values is known as the 
discrete wavelet decomposition. The Sj notation used by 

25 Mallat refers to recursively low pass filter values of the 
original signal. S 0 corresponds to the original data 
values D. S., corresponds to the H data values from the 
low pass filter. N. t corresponds to the G data values from 
the high pass filter. S. 2 corresponds to the next low pass 

30 filtered values from the previous H sub-band. N 2 

corresponds to the next high pass filtered values from the 
previous H sub-band. 

If the sampling patterns of the discrete windowed 
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Fourier transform and the discrete wavelet transform are 
compared while maintaining the spatial locality of the 
highest frequency sample for both transforms, then the 
efficiency of the discrete wavelet decomposition is 
5 revealed. The window Fourier transform produces a linear 
sampling grid, each data value being a constant spatial 
distance or a constant frequency away from its neighbor. 
The result is a heavy over-sampling of the lower 
frequencies. The wavelet transform, in contrast, samples 

10 each of its octave wide frequency bands at the minimum 

rate such that no redundant information is introduced into 
the discrete wavelet decomposition. The wavelet transform 
is able to achieve highly local spatial sampling at high 
frequencies by the use of octave wide frequency bands. At 

15 low frequencies, spectral locality takes precedence over 
spatial locality. 

Figure 7 illustrates the spatial and spectral 
locality of a sequence of sampled data values. The box 
surrounding a data value represents the spatial said 

20 spectral locality of the data value. The regions of 
Figure 7 are presented for explanation purposes. In 
reality there is some overlap and aliasing between 
adjacent data values, the characteristics of which are 
determined by the particular wavelet function used. 

25 _Mallat showed the wavelet transform can be computed 
with a pyramid technique, where only two filters are used. 
Using this technique, S } and Nj are calculated from S j+ „ S } 
being used as the input for the next octave of 
decomposition. A low pass filter H: 

30 bin) - -p<*SS*S> (equ. 9) 

Mallat showed that Sj can be calculated by convolving from 

with H and keeping every other output (i.e. sub- 
sampling by a factor of 2). 

A method for calculating U- from S j+l can also be 
3 5 derived. This method involves convolving S j+I with a high 
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pass filter G and sub-sampling by a factor of 2. The high 
pass filter G is defined by the following coefficients: 

g(n) « (-1) 1 * 0 h(l-n) (equ. 10) 

The relationship between the H and G filters results 
5 in a large saving when the filters are implemented in 
hardware . 

Figures 8 and 9 illustrate that these two filters H 
and G form a complementary pair that split an input signal 
into two half band output signals. Both the high and the 

10 low pass outputs can be sub-sampled by a factor of two 
without corrupting the high frequency information because 
any aliasing introduced by the sub-sampling will be 
corrected in the reconstruction. There are the same 
number of filtered data values as there are original image 

IS data values. 

The particular wavelet which is best in analyzing a 
signal under analysis is heavily dependent on the 
characteristics of the signal under analysis. The closer 
the wavelet resembles the features of the signal, the more 

20 efficient the wavelet representation of the signal will 
be. In addition, reconstruction errors introduced by 
quantization resemble the wavelet. Typically, the amount 
of aliasing varies with spatial support (the number of 
coefficients of the wavelet filters) . Long wavelets can 

25 be constructed such that aliasing between adjacent octave 
bands is minimized. However, the spatial equivalent of 
aliasing, overlap, increases with filter length. 
Conversely, short wavelets have little or no overlap 
spatially but exhibit large amounts of aliasing in the 

30 frequency domain. To properly determine the suitability 
of a wavelet for a particular application, these factors 
of size and shape must be considered. 

To apply the wavelet transform to image processing, 
the present invention employs a particular wavelet called 

35 the four coefficient Daubechies wavelet. Because the four 



WO 94/23385 



PCT/GB94/00677 



- 20 - 

coefficient Daubechies wavelet has only four coefficients, 
it is very short. This is well-suited for analyzing 
important image features such as object edges. Edges by 
definition are spatially local discontinuities. Edges 
5 often consist of a wide spectral range which, when 
filtered through a high pass filter, give rise to 
relatively larger filtered outputs only when the analysis 
filter coincides with the edge. When the analysis filter 
does not coincide with the edge, relatively smaller 

10 filtered outputs are output by the filter. The shorter 
the analysis filter used, the more finely the spatial 
position of the edge is resolved. Longer filters produce 
more of the relatively larger data values to represent an 
edge. The shortness of the filter also makes the 

15 transform calculation relatively inexpensive to implement 
compared with that of longer filters or image 
transformations such as the Fourier or discrete cosine 
transforms. The four coefficient Daubechies wavelet was 
selected for use only after a careful analysis of both its 

20 spatial and aliasing characteristics. Longer wavelets 
such as the six coefficient Daubechies wavelet could, 
however, also be used if a more complex implementation 
were acceptable. Short filters such as the two 
coefficients Haar wavelet could also be used if the 

25 attendant high levels of noise were acceptable. 

The true coefficients of the four coefficient 
Daubechies wavelet are: 

a = —g- t i>=— c« — ^i, d * x 8 y J (equ. 11) 

The low pass four coefficient Daubechies digital 
3 0 filter is given by: 

H(-|j = aD(x-l) + bD(x) + CD(X+1) - dD(x+2) (equ. 12) 

The high pass four coefficient Daubechies digital 
filter is given by: 
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G (*f) = ^(X" 1 ) + cD (*) ~ bD(x+l) + aD(x+2) (equ. 13) 

In equations 12 and 13, D(x-l), D(x), D(x+1) and D(x+2) 
are four consecutive data values. h|-^| and G |-^j are true 
perfect reconstruction filters, i.e. the inverse transform 
5 perfectly reconstructs the original data. For example, 
when the filters operate on data values D(l), D(2), D(3) 
and D(4), outputs H(l) and G(l) are generated. Index x in 
this case would be 2 . Due to the presence of the £ as 
the index for the filters H and G, the values of x can 

10 only be even integers. 

To simplify the computational complexity involved in 
performing the transformation on real data, the 
coefficients of the four coefficient Daubechies filter 
which are non-rational numbers are converted into rational 

15 numbers which can be efficiently implemented in software 
or hardware. Floating point coefficients are not used 
because performing floating point arithmetic is time 
consuming and expensive when implemented in software or 
hardware . 

20 To convert the four Daubechies coefficients for 

implementation, three relationships of the coefficients a, 
b, c and d are important. In order for the H filter to 
have unity gain, the following equation must hold: 

a + b + c- d»l (equ, 14) 

25 In order for the G filter to reject all zero frequency 
components in the input data values, the following 
equation must hold: 

a-b + c + d = 0 (equ. 15) 

In order for the resulting H and G filters to be able to 
3 0 generate a decomposition which is perfectly reconstruct - 
ible into the original image data the following equation 
must hold: 
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ac - bd = 0 



(equ. 16) 



True four coefficient Daubechies filters satisfy the above 
three equations 14, 15, and 16. However, when the 
coefficients of the true low and high pass four 
5 coefficient Daubechies filters are converted for 

implementation, at least one of the three relationships 
must be broken. In the preferred embodiment , unity gain 
and the rejection of all zero frequency components are 
maintained. It is the third relationship of equation 16 

10 that is compromised. Perfect reconstruction is 

compromised because the process of compressing image data 
itself inherently introduces some noise due to the tree 
coding and quantization of the present invention. The 
reconstructed data values therefore necessarily involve 

15 noise when a real-world image is compressed and then 

reconstructed. We define filters which satisfy equations 
14, and 15 and approximately satisfy equation 16, 
quasi-perfect reconstruction filters. 

Table 2 illustrates a process of converting the 

20 coefficients a, b, c and d for implementation* 

a - -i^S « .3415(32) 

b = -=^j£ = .5915(32) 

C » = .1585(32) 

8 

25 d = ZllJl = .0915(32) 

8 

Table 2 

The true four coefficient Daubechies filter coefficients 
are listed in the left hand column of Table 2. In the 
next column to the right, the true coefficients are shown 
30 rounded to four places beyond the decimal point. The 



« 18.92 = — 
32 

= 5.072 s 

32 

= 2,928 = — 
32 
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rounded coefficients are scaled by a factor of 32 to 
achieve the values in the next column to the right. From 
each value in the third column, an integer value is 
selected. Which integers are selected has a dramatic 
5 effect on the complexity of the software or hardware which 
compresses the image data. The selected integers are 
divided by 3 2 so that the scaling by 3 2 shown in the 
second column does not change the values of the resulting 
converted coefficients, 

10 in selecting the integers for the fourth column, the 

relationship of the three equations 14, 15 and 16 are 
observed. In the case of a - 11/32, b = 19/32, c - 5/32 
and d = 3/32, the relationships a+b+c-d=l and a-b+c+d=o 
both are maintained. Because the converted coefficients 

15 in the rightmost column of Table 2 are quite close to the 
true coefficient values in the leftmost column, the 
resulting four coefficient filters based on coefficients 
a, b, c and d allow near perfect reconstruction. On a 
typical 640 by 480 image, the error between the original 

20 and reconstructed data values after forward and then 

inverse transformation has been experimentally verified to 
exceed 50 dB. 

The resulting high pass four coefficient quasi- 
Daubechies filter is: 

25 H(f) = iiD(x-l) + jfD(X) + £D(X+1) - £D(x+2) (equ. 17) 

The resulting low pass four coefficient quasi-Daubechies 
filter is: 

= -^D(x-l) + ^D(x) - ^|D(x+l) + llD(x+2) (equ. 18) 

Because the high and low pass four coefficient quasi- 
3 0 Daubechies filters satisfy equations 14 and 15 and 

approximately satisfy equation 16, the high and low pass 
four coefficient quasi-Daubechies filters are quasi- 
perfect reconstruction filters. 
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Note that the particular converted coefficients of 
the quasi-Daubechies filters of equations 17 and 18 result 
in significant computational simplicity when 
implementation is either software and/or hardware. 
5 Multiplications and divisions by factors of two such as 
multiplications and divisions by 32 are relatively simple 
to perforin. In either hardware or software, a 
multiplication by 2 or a division by 2 can be realized by 
a shift. Because the data values being operated on by the 

10 digital filter already exist in storage when the filter is 
implemented in a typical system, the shifting of this data 
after the data has been read from storage requires little 
additional computational overhead. Similarly, changing 
the sign of a quantity involves little additional 

15 overhead. In contrast, multiplication and division by 
numbers that are not a power of 2 require significant 
overhead to implement in both software and hardware. The 
selection of the coefficients in equations 17 and 18 
allows H(x) and G(x) to be calculated with only additions 

20 and shifts. In other words, all multiplications and 

divisions are performed without multiplying or dividing by 
a number which is not a power of 2. Due to the digital 
filter sequencing through the data values, pipelining 
techniques can also be employed to reduce the number of 

25 adds further by using the sums or differences computed 
when the filters were operating on prior data values. 

Moreover, the magnitudes of the inverse transform 
filter coefficients are the same as those of the transform 
filter itself. As described further below, only the order 

30 and signs of the coefficients are changed. This reduces 
the effective number of multiplications which must be 
performed by a factor of two when the same hardware or 
software implementation is to be used for both the forward 
and inverse transform. The fact that the signal being 

3 5 analyzed is being sub-sampled reduces the number of 
additions by a factor of two because summations are 
required only on the reading of every other sample. The 
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effective number of filters is therefore only one to both 
transform the data into the decomposition and to inverse 
transform the decomposition back into the image data. 

IMAGE COMPRESSION AND DECOMPRESSION USING THE 
5 QUASI -PERFECT RECONSTRUCTION TRANSFORM 

Color images can be decomposed by treating each Red- 
Green-Blue (or more usually each Luminance-Chrominance- 
Chrominance channel) as a separate image. In the case of 
Luminance-Chrominance-Chrominance (YUV or YIQ) images the 

10 chrominance components may already have been sub-sampled. 
It may be desirable therefore, to transform the 
chrominance channels through a different number of octaves 
than the luminance channel. The eye is less sensitive to 
chrominance at high spatial frequency and therefore these 

15 channels can be sub-sampled without loss of perceived 
quality in the output image. Typically these chrominance 
channels are sub-sampled by a factor of two in each 
dimension so that they together take only 50 percent of 
the bandwidth of the luminance channel. When implementing 

20 an image compression technique , the chrominance channels 
are usually treated the same way as the luminance channel. 
The compression technique is applied to the three channels 
independently. This approach is reasonable except in the 
special cases where very high compression ratios and very 

25 high quality output are required. To squeeze the last 
remaining bits from a compression technique or to achieve 
more exacting quality criteria, knowledge of how the 
chrominance rather than luminance values are perceived by 
the human visual system can be applied to improve the 

3 0 performance of the compression technique by better 
matching it with the human visual system. 

Figure 10 is an illustration of a two dimensional 
matrix of data values. There are rows of data values 
extending in the horizontal dimension and there are 

3 5 columns of data values extending in the vertical 

dimension. Each of the data values may, for example, be 
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an 8-bit binary number of image pixel information such as 
the luminance value of a pixel. The data values of Figure 
10 represent an image of a black box 100 on a white 
background 101. 
5 To transform the data values of the image of Figure 

10 in accordance with one aspect of the present invention, 
a high pass four coefficient quasi-Daubechies digital 
filter is run across the data values horizontally, row by 
row, to result in a block 102 of high pass output values G 

10 shown in Figure 11. The width of the block 102 of high 
pass output values in Figure 11 is half the width of the 
original matrix of data values in Figure 10 because the 
high pass four coefficient quasi-Daubechies digital filter 
is moved across the rows of the data values by twos. 

15 Because only one additional digital filter output is 

generated for each additional two data values processed by 
the digital filter, the data values of Figure 10 are said 
to have been sub-sampled by a factor of two. 

Figure 12 illustrates the sub-sampling performed by 

20 the high pass digital filter. High pass output G, is 

generated by the high pass digital filter from data values 
D t , D 2 , D 3 and D 4 . The next high pass output generated, 
output G 2 , is generated by the high pass digital filter 
from data values D 3 , D 4 , D 5 and D 6 . The high pass digital 

25 filter therefore moves two data values to the right for 
each additional high pass output generated. 

A low pass four coefficient quasi-Daubechies digital 
filter is also run across the data values horizontally, 
row by row, to generate H block 103 of the low pass 

30 outputs shown in Figure 11. This block 103 is generated 
by sub-sampling the data values of Figure 10 in the same 
way the block 102 was generated. The H and G notation for 
the low and high pass filter outputs respectively is used 
as opposed to the Sj and Oj notation used by Mallat to 

3 5 simplify the description of the two-dimensional wavelet 
transform. 

Figure 13 illustrates the sub-sampling of the low 
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pass digital filter. Low pass output H, is generated by 
the low pass digital filter from data values D,, D 2 , D 3 and 
D 4 . The next low pass output generated, output H 2 , is 
generated by the low pass digital filter from data values 
5 D 3 , D 4/ Dj and D 6 . The low pass digital filter therefore 
moves two data values to the right for each additional low 
pass output generated. 

After the high and low pass four coefficient quasi- 
Daubechies digital filters have generated blocks 102 and 

10 103, the high and low pass four coefficient quasi- 
Daubechies digital filters are run down the columns of 
blocks 102 and 103. The values in blocks 102 and 103 are 
therefore sub-sampled again. The high pass four 
coefficient quasi-Daubechies digital filter generates 

15 blocks 104 and 105. The low pass four coefficient quasi- 
Daubechies digital filter generates blocks 106 and 107. 
The resulting four blocks 104-107 are shown in Figure 14. 
Block 106 is the low frequency component of the original 
image data. Blocks 107, 104 and 105 comprise the high 

20 frequency component of the original image data. Block 106 
is denoted block HH. Block 107 is denoted block GH. 
Block 104 is denoted block HG. Block 105 is denoted block 
GG. 

This process of running the high and low pass four 
25 coefficient quasi-Daubechies digital filters across data 
values both horizontally and vertically to decompose data 
values into high and low frequency components is then 
repeated using the data values of the HH block 106 as 
input data values. The result is shown in Figure 15. 
30 Block 108 is the low frequency component and is denoted 
block HHHH. Blocks 109, 110 and 111 comprise octave 1 of 
the high frequency component and are denoted HHHG, HHGH, 
HHGG, respectively. Blocks HG, GH and GG comprise octave 
0 of the high frequency component. 
3 5 Although this recursive decomposition process is only 

repeated twice to produce high pass component octaves 0 
and 1 in the example illustrated in connection with 
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Figures 10-15, other numbers of recursive decomposition 
steps are possible. Recursively decomposing the original 
data values into octaves 0, l, 2 and 3 has been found to 
result in satisfactory results for most still image data 
5 and recursively decomposing the original data into octaves 
0, 1, and 2 has been found to result in satisfactory 
results for most video image data. 

Moreover, the horizontal and subsequent vertical 
operation of the high and low pass filters can also be 

10 reversed. The horizontal and subsequent vertical sequence 
is explained in connection with this example merely for 
instructional purposes. The filters can be moved in the 
vertical direction and then in the horizontal direction. 
Alternatively, other sequences and dimensions of moving 

15 the digital filters through the data values to be 
processed is possible. 

It is also to be understood that if the original 
image data values are initially arrayed in a two 
dimensional block as shown in Figure 10 , then the 

20 processing of the original image data values by the high 
and low pass filters would not necessarily result in the 
HH values being located all in an upper right hand 
quadrant as is shown in Figure 14. To the contrary t 
depending on where the generated HH values are written, 

2 5 the HH data values can be spread throughout a block. The 

locations of the HH values are, however, determinable. 
The HH values are merely illustrated in Figure 14 as being 
located all in the upper lefthand quadrant for ease of 
illustration and explanation. 
30 Figure 16 is an illustration showing one possible 

twelve-by-twelve organization of original image data 
values in a two dimensional array. Figure 16 corresponds 
with Figure 10. The location in the array of each data 
value is determined by a row number and column number. A 

3 5 row number and column number of a data value may, for 

example, correspond with a row address and column address 
in an addressed storage medium. This addressed storage 
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medium may, for example, be a semiconductor memory, a 
magnetic storage medium, or an optical storage medium. 
The row and column may, for example, also correspond with 
a pixel location including a location of a pixel on a 
5 cathode-ray tube or on a flat panel display. 

Figure 17 is an illustration showing the state of the 
two dimensional array after a one octave decomposition ♦ 
The HH low frequency components are dispersed throughout 
the two dimensional array as are the HG values, the GH 

10 values, and the GG values. The subscripts attached to the 
various data values in Figure 17 denote the row and column 
location of the particular data value as represented in 
the arrangement illustrated in Figure 14. HHqo, HH cu HH^, 
HHa,, HHo« and HH^, for example, are six data values which 

15 correspond with the top row of data values in HH block 106 
of Figure 14. HHqo, HH 10r HH*,, HH*,, HH* and HH*, for 
example, are six data values which correspond with the 
leftmost column of data values in HH block 106 of Figure 
14. 

20 When the high and the low pass forward transform 

digital filters operate on the four data values D 0l , D^, D m 
and D w of Figure 16, the output of the low pass forward 
transform digital filter is written to location row 0 
column 2 and the output of the high pass forward transform 

25 digital filter is written to location row 0 column 3. 
Next, the high and low pass forward transform digital 
filters are moved two locations to the right to operate on 
the data values D^, D^, and D^. The outputs of the low 
and high pass forward transform digital filters are 

30 written to locations row 0 column 4 and row 0 column 5, 
respectively. Accordingly, the outputs of the low and 
high frequency forward transform digital filters are 
output from the filters to form an interleaved sequence of 
low and high frequency component data values which 

35 overwrite the rows of data values in the two dimensional 
array. 

Similarly, when the low and high pass forward 
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transform digital filters operate on the four data values 
at locations column 0, rows 1 through 4, the output of the 
low pass forward transform digital filter is written to 
location column 0 row .2 . The output of the high pass 
5 forward transform digital filter is written to location 
column 0 row 3 . Next the low and high pass forward 
transform digital filters are moved two locations downward 
to operate on the data values at locations column 0, rows 
3 through 6. The outputs of the low and high pass forward 

10 transform digital filters are written to locations column 
0 row 4 and column 0 row 5, respectively. Again, the 
outputs of the low and high pass forward transform digital 
filters are output from the filters in an interleaved 
fashion to overwrite the columns of the two dimensional 

15 array. 

Figure 18 is an illustration showing the state of the 
two dimensional array after a second octave decomposition. 
The HHHH low frequency components corresponding which 
block 108 of Figure 15 as well as the octave l high 

20 frequency components HHGH, HHHG and HHGG are dispersed 
throughout the two dimensional array. When the HH values 
HHo!, HHo2, HHoi and HH^ of Figure 17 are processed by the 
low and high pass forward transform digital filters, the 
outputs are written to locations row 0 column 4 and row 0 

25 column 6, respectively. Similarly, when the values at 
locations column 0, rows 2, 4, 6 and 8 are processed by 
the low and high pass forward transform digital filters, 
the results are written to locations column 0 row 4 and 
column 0 row 6, respectively. The data values in Figure 

30 18 are referred to as transformed data values. The 
transformed data values are said to comprise the 
decomposition of the original image values. 

This method of reading data values, transforming the 
data values, and writing back the output of the filters is 

35 easily expanded to a two dimensional array of a very large 
size. Only a relatively small number of locations is 
shown in the two dimensional array of Figures 10-18 for 
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ease of explanation and clarity of illustration. 

The transformed data values are reconverted back into 
image data values substantially equal to the original 
image data by carrying out a reverse process. This 
5 reverse process is called the inverse transform. Due to 
the interleaved nature of the decomposition data in Figure 
18, the two digital filters used to perform the inverse 
transform are called interleaved inverse transform digital 
filters. Odd data values are determined by an odd 

10 interleaved inverse digital filter O. Even data values 
are determined by the even interleaved inverse transform 
digital filter E. 

The odd and even interleaved inverse digital filters 
can be determined from the low and high pass forward 

15 transform digital filters used in the forward transform 
because the coefficients of the odd interleaved inverse 
transform digital filters are related to the coefficients 
of the low and high pass forward transform filters. To 
determine the coefficients of the odd and even interleaved 

20 inverse transform digital filters , the coefficients of the 
low and high pass forward transform digital filters are 
reversed. Where the first, second, third and fourth 
coefficients of the low pass forward transform digital 
filter H of equation 17 are denoted a, b, c and -d, the 

25 first, second, third and fourth coefficients of a reversed 
filter H* are denoted -d, c, b and a. Similarly, where 
the first, second, third and fourth coefficients of the 
high pass forward transform digital filter G of equation 
18 are denoted d, c, -b and a, the first, second, third 

30 and fourth coefficients of a reverse filter G* are denoted 
a, -b, c and d. 

The first through the fourth coefficients of the even 
interleaved inverse transform digital filter E are the 
first coefficient of H*, the first coefficient of G*, the 

35 third coefficient of H*, and the third coefficient of G*. 
The coefficients of the even interleaved inverse transform 
digital filter E therefore are -d, a, b and c. In the 
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case of the low and high pass four coefficient quasi- 
Daubechies filters used in the transform where a-ii, b=ii, 
c=£ and d=i, the even interleaved inverse transform 
digital filter is: 



D(2x) 

2 --AH(x-l). + jlG(x-l) + £ H (x) + -L G (x, (equ. 19, 



where H(x-l), G(x-l) , H(x) and G(x) are transformed data 
values of a decomposition to be inverse transformed. 

The first through the fourth coefficients of the odd 
interleaved inverse transform digital filter O are the 

10 second coefficient of H*, the second coefficient of G*, 
the fourth coefficient of h*, and the fourth coefficient 
of G*. The coefficients of the odd interleaved inverse 
transform digital filter 0 therefore are c, -b, a and d. 
In the case of the low and high pass four coefficient 

15 quasi-Daubechies filters used in the transform where a-ji, 

c= £ and dss T2* the odd interleaved inverse transform 
digital filter is: 

D(2X-1) 

2 - AH(x-l) - #G(x-l) + #H(X) + ^G(X) (equ. 20) 

where H(x-I), G(x-l), H (x) and G(x, are data values of a 

20 decomposition to be inverse transformed. 

To inverse transform the transformed data values of 
Figure 18 into the data values of Figure 17, the HHHG, 
HHGG, HHGH and data values are inverse transformed with 
the HHHH data values to create the HH data values of 

25 Figure 17. This process corresponds with the inverse 
transformation of HHHG block 109, HHGH block 110, HHGG 
block ill, and HHHH block 108 of Figure 15 back into the 
HH data values of block 106 of Figure 14. The HG, GH and 
GG data values of Figure 18 are therefore not processed by 

30 the odd and even interleaved inverse transform digital 
filters in this step of the inverse transform. 
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In Figure 18, the odd interleaved inverse transform 
digital filter processes the values in locations column 0, 
rows 0, 2, 4 and 6 to generate the odd data value at 
location column 0 row 2 . The even interleaved inverse 
5 transform digital filter data also processes the values in 
the same locations to generate the even data value at 
location column 0 row 4. The odd and even interleaved 
inverse transform digital filters then process the values 
in locations column 0, rows 4, 6, 8 and A to generate the 
10 values at locations column 0 row 6 and column 0 row 8 , 
respectively. Each of the six columns 0, 2, 6, 4, 8, and 
A of the values of Figure 18 are processed by the odd and 
even interleaved inverse transform digital filters in 
accordance with this process. 
15 The various locations are then processed again by the 

odd and even interleaved inverse transform digital 
filters, this time in the horizontal direction. The odd 
and even interleaved inverse transform digital filters 
process the values at locations row 0 columns 0, 2, 4 and 
20 6 to generate the values at locations row 0 column 2 and 
row 0 column 4, respectively. The odd and even 
interleaved inverse transform digital digital filters 
process the values at locations row 0 columns 4, 6, 8 and 
A to generate the values at locations row 0 column 6 and 
25 row 0 column 8, respectively. Each of the six rows 0, 2, 
4 and 8 and of values are processed by the even and odd 
interleaved inverse transform digital filters in 
accordance with this process. The result is the 
reconstruction shown in Figure 17. 
30 The even and odd interleaved inverse transform 

digital filters then process the values shown in Figure 17 
into the data values shown in Figure 16. This inverse 
transformation corresponds with the transformation of the 
HH block 106, the HG bock 104, the GH block 107 and the GG 
35 block 105 of Figure 14 into the single block of data value 
of Figure 10. The resulting reconstructed data values of 
Figure 16 are substantially equal to the original image 
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data values. 

Note, however, that in the forward transform of the 
data values of Figure 16 into the data values of Figure 17 
that the low and high pass four coefficient quasi- 
5 Daubechies digital filters cannot generate all the data 
values of Figure 17 due to the digital filters requiring 
data values which are not in the twelve by twelve matrix 
of data values of Figure 16. These additional data values 
are said to be beyond the "boundary" of the data values to 

10 be transformed. 

Figure 19 illustrates the high pass four coefficient 
quasi-Daubechies digital filter operating over the 
boundary to generate the G 0 data value. In order to 
generate the G 0 data value in the same fashion that the 

15 other high frequency G data values are generated, the high 
pass digital filter would require data values D.,, D 0 , D t 
and E>2 as inputs. Data value D.,, however, does not exist. 
Similarly, Figure 20 illustrates the low pass four 
coefficient quasi-Daubechies digital filter operating over 

20 the boundary to generate the Ho data value* In order to 
generate the Hq data value in the same fashion that the 
other low frequency H data values are generated, the low 
pass digital filter would require data values D. t , D 0 , D, 
and D 2 as inputs. Data value D.,, however, does not exist. 

25 The present invention solves this boundary problem by 

using additional quasi-Daubechies digital filters to 
generate the data values adjacent the boundary that would 
otherwise require the use of data values outside the 
boundary. There is a high pass "start" quasi-Daubechies 

30 forward transform digital filter G g which is used to 
generate the first high pass output G 0 . There is a low 
pass "start" quasi-Daubechies forward transform digital 
filter H, which is used to generate the first low pass 
output Hq. These start quasi-Daubechies forward transform 

35 digital filters are three coefficient filters rather than 
four coefficient filters and therefore require only three 
data values in order to generate an output. This allows 
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the start quasi-Daubechies forward transform digital 
filters to operate at the boundary and to generate the 
first forward transform data values without extending over 
the boundary. 

5 Figure 21 illustrates the low and high pass start 

quasi-Daubechies forward transform digital filters 
operating at the starting boundary of image data values D 0 
through D B . The three coefficient low and high pass start 
quasi-Daubechies forward transform digital filters operate 

10 on data values D 0 , D x and D 2 to generate outputs and G 0 , 
respectively. H,, H 2 , H 3 and H*, on the other hand, are 
generated by the low pass four coefficient quasi- 
Daubechies forward transform digital filter and G,, G 2 , G 3 
and G 4 are generated by the high pass four coefficient 

15 quasi-Daubechies forward transform digital filter. 

A similar boundary problem is encountered at the end 
of the data values such as at the end of the data values 
of a row or a column of a two-dimensional array, if the 
low and high pass four coefficient quasi-Daubechies 

20 filters G and H are used at the boundary in the same 
fashion that they are in the middle of the data values, 
then the four coefficient quasi-Daubechies forward 
transform digital filters would have to extend over the 
end boundary to generate the last low and high pass 

25 outputs, respectively. 

The present invention solves this boundary problem by 
using additional quasi-Daubechies forward transform 
digital filters in order to generate the transformed data 
values adjacent the end boundary that would otherwise 

30 require the use of data outside the boundary. There is a 
low pass "end" quasi-Daubechies forward transform digital 
filter H e which is used to generate the last low pass 
output. There is a high pass "end" quasi-Daubechies 
forward transform digital filter G e which is used to 

35 generate the last high pass output. These two end quasi- 
Daubechies forward transform digital filters are three 
coefficient filters rather than four coefficient filters 
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and therefore require only three data values in order to 
generate an output. This allows the end quasi-Daubechies 
forward transform digital filters to operate at the 
boundary and to generate the last transform data values 
5 without extending over the boundary. 

Figure 21 illustrates two low and high pass end 
quasi-Daubechies forward transform digital filters 
operating at the end boundary of the image data. These 
three coefficient low and high pass end quasi-Daubechies 

10 forward transform digital filters operate on data values 
D 9 , D A and D„ to generate outputs H 5 and G 5 , respectively. 
This process of using the appropriate start or end low or 
high pass filter is used in performing the transformation 
at the beginning and at the end of each row and column of 

15 the data values to be transformed. 

The form of the low pass start quasi-Daubechies 
forward transform digital filter H, is determined by 
selecting a value of a hypothetical data value D., which 
would be outside the boundary and then determining the 

20 value of the four coefficient low pass quasi-Daubechies 
forward transform filter if that four coefficient forward 
transform filter were to extend beyond the boundary to the 
hypothetical data value in such a way as would be 
necessary to generate the first low pass output Hq. This 

25 hypothetical data value D., outside the boundary can be 
chosen to have one of multiple different values. In some 
embodiments, the hypothetical data value D., has a value 
equal to the data value D 0 at the boundary. In some 
embodiments, the hypothetical data value D. t is set to zero 

3 0 regardless of the data value D 0 . The three coefficient low 
pass start quasi-Daubechies forward transform digital 
filter H, therefore has the form: 

Ho « Kl + bD 0 + cD, - dD, (equ. 21) 

where Kl is equal to the product aD.|, where D 0 is the first 
35 data value at the start boundary at the start of a 
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sequence of data values, and where a, b, c and d are the 
four coefficients of the four coefficient low pass quasi- 
Daubechies forward transform digital filter. If, for 
example, hypothetical data value D., is chosen to be equal 
5 to the data value D 0 adjacent but within the boundary, then 
Kl=aD 0 where a = 11/32 and D 0 is the data value adjacent 
the boundary, equation 21 then becomes: 

Ho = (a+b)D 0 + CD, - dD 7 (equ. 22) 

The form of the high pass start quasi-Daubechies 
10 forward transform digital filter G, is determined by the 
same process using the same hypothetical data value D.,. 
The high pass start quasi-Daubechies forward transform 
digital filter G, therefore has the form: 

G 0 - K2 + cDo - bD, + aD, (equ. 23) 

15 where K2 is equal to the product dD.,, where D 0 is the first 
data value at the boundary at the start of a sequence of 
data values, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
Daubechies forward transform digital filter. If 

20 hypothetical data value D., is chosen to be equal to D 0 , 
then equation 23 becomes: 

G 0 - (d + c)D 0 - bD, + aDj (equ. 24) 

The form of the low pass end quasi-Daubechies forward 
transform digital filter H, is determined in a similar way 

25 to the way the low pass start quasi-Daubechies forward 
transform digital filter is determined. A value of a data 
value D c is selected which would be outside the boundary. 
The value of the four coefficient low pass quasi- 
Daubechies forward transform digital filter is then 

30 determined as if that four coefficient filter were to 
extend beyond the boundary to data value D c in such a way 
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as to generate the last low pass output H 3 . The three 
coefficient low pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

H 5 = aD 9 + bD A + cD B - K3 (equ. 25) 

5 where K3 is equal to the product dD C/ where D B is the last 
data value of a sequence of data values to be transformed, 
and where a, b, c and d are the four coefficients of the 
four coefficient low pass quasi-Daubechies filter. D B is 
the last data value in the particular sequence of data 
10 values of this example and is adjacent the end boundary. 
In the case where the hypothetical data value D c is chosen 
to be equal to the data value D B adjacent but within the 
end boundary, then K3=dD B and equation 25 becomes: 

H s = aD, + bD A + (c-dJDs (equ, 26) 

15 The form of the high pass end quasi-Daubechies 

forward transform digital filter G a is determined by the 
same process using the same data value D c . The three 
coefficient high pass end quasi-Daubechies forward 
transform digital filter therefore has the form: 

20 G 5 = dD, + CD A - bD B + K4 (equ. 27) 

where K4 is equal to the product aD c , where D B is the last 
data value in this particular sequence of data values to 
be transformed, and where a, b, c and d are the four 
coefficients of the four coefficient high pass quasi- 
25 Daubechies forward transform digital filter. D B is 

adjacent the end boundary. If hypothetical data value D c 
is chosen to be equal to D D/ then equation 27 becomes: 

G 3 = dD 9 + cD A + (-b+a)D B (equ. 28) 

It is to be understood that the specific low and high 
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pass end quasi-Daubechies forward transform digital 
filters are given above for the case of data values D 0 
through D B of Figure 21 and are presented merely to 
illustrate one way in which the start and end digital 
5 filters may be determined. In the event quasi-Daubechies 
filters are not used for the low and high pass forward 
transform digital filters, the same process of selecting a 
hypothetical data value or values outside the boundary and 
then determining the value of a filter as if the filter 

10 were to extend beyond the boundary can be used. In some 
embodiments, multiple hypothetical data values may be 
selected which would all be required by the digital 
filters operating on the inside area of the data values in 
order to produce an output at the boundary. This boundary 

15 technique is therefore extendable to various types of 
digital filters and to digital filters having numbers of 
coefficients other than four. 

As revealed by Figure 22 , not only does the forward 
transformation of data values at the boundary involve a 

20 boundary problem, but the inverse transformation of the 
transformed data values back into original image data 
values also involves a boundary problem* In the present 
example where four coefficient quasi-Daubechies filters 
are used to forward transform non-boundary data values, 

25 the inverse transform involves an odd inverse transform 
digital filter as well as an even inverse transform 
digital filter. Each of the odd and even filters has four 
coefficients. The even and odd reconstruction filters 
alternatingly generate a sequence of inverse transformed 

3 0 data values. 

In Figure 22, the data values to be transformed are 
denoted Ho, G 0 ... H 4 , G 4 , H 5 , G s . Where the forward 
transform processes the rows first and then the columns, 
the inverse transform processes the columns first and then 

35 the rows. Figure 22 therefore shows a column of 

transferred data values being processed in a first step of 
the inverse transform. Both the forward and the inverse 
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transforms in the described example, however, process the 
columns in a downward direction and process the rows in a 
left-right direction. 

In Figure 22, the inverse transformed data values 
5 reconstructed by the inverse transform digital filters are 
denoted D 0/ D,, D 2 , D 3 . . - D B . The odd inverse transform 
digital filter outputs are shown on the left and the even 
inverse transform digital filter outputs are shown on the 
right. 

10 At the beginning of the sequence of data values Hq, 

G 0 # H,, G, ... H 5 and G 5 to be inverse transformed, the four 
coefficient odd and even inverse transform digital filters 
determine the values of reconstructed data values D, and 
using values Hq, G 0 , H, and G x , respectively. Reconstructed 

15 data value D 0 , however, cannot be reconstructed from the 
four coefficient even inverse transform digital filter 
without the four coefficient even inverse transform 
digital filter extending beyond the boundary. If the four 
coefficient even inverse transform filter were to be 

20 shifted two data values upward so that it could generate 
data value D 0 , then the even four coefficient inverse 
transform digital filter would require two additional data 
values to be transformed, data values G. x and H.j. Hq is, 
however, the first data value within the boundary and is 

25 located adjacent the boundary. 

To avoid the even four coefficient inverse transform 
digital filter extending beyond the boundary, a two 
coefficient inverse transform digital filter is used: 

D 0 » 4[(b-a)H<> + (c-d)G 0 ] (equ. 29) 

3 0 in the case where Kl » aD 0 and K2 = dD 0 . D 0 is the first 
data value and Hq is the data value to be inverse 
transformed adjacent the start boundary. This even start 
inverse transform digital filter has the form of the four 
coefficient even inverse transform digital filter except 

3 5 that the G., data value outside the boundary is chosen to 



WO 94/23385 



PCT/GB94/00677 



- 41 - 

be equal to H 0 , and the H.j data value outside the boundary 
is chosen to be equal to G 0 . The even start invere 
transform digital filter therefore determines D 0 as a 
function of only Ho and G 0 rather than as a function of H.,, 
5 G.,, H 0 and G 0 . 

Similarly, a two coefficient odd end inverse 
transform digital filter is used to avoid the four 
coefficient odd inverse transform digital filter from 
extending beyond the end boundary at the other boundary of 
10 a sequence of data values to be inverse transformed. The 
two coefficient odd end inverse transform digital filter 
used is: 

D B - 4[(c+d)H 3 - (a+b)G 3 ] (equ. 30) 

in the case where K4 =» aD B and K3 - dD B . D B is the data 
15 value to be determined and G 5 is the data value to be 
inverse transformed adjacent the end boundary. This odd 
end inverse transform digital filter has the form of the 
four coefficient odd inverse transform digital filter 
except that the H 6 data value outside the boundary is 
20 chosen to be equal to G 3 and the G tf data value outside the 
boundary is chosen to be equal to H s . The odd end inverse 
transform digital filter therefore determines D B as a 
function of only H 5 and G 5 rather than as a function of H 5 , 
G5, H$ and G$« 

25 It is to be understood that the particular even start 

and odd end inverse transform digital filters used in this 
embodiment are presented for illustrative purposes only. 
Where there is a different number of data values to be 
inverse transformed in a sequence of data values, an even 

30 end inverse transform digital filter may be used at the 
boundary rather than the odd end inverse transform digital 
filter. The even end inverse transform digital filter is 
an even inverse transform digital filter modified in 
accordance with the above process to have fewer 

35 coefficients than the even inverse transform digital 
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filter operating on the inner data values. Where filters 
other than quasi-Daubechies inverse transform digital 
filters are used, start and end inverse transform digital 
filters can be generated from the actual even and odd 
5 inverse transform digital filters used to inverse 
transform data values which are not adjacent to a 
boundary. In the inverse transform, the start inverse 
transform digital filter processes the start of the 
transformed data values at the start boundary, then the 

10 four coefficient inverse transform digital filters process 
the non-boundary transformed data values, and then the end 
inverse transform digital filter processes the end of the 
transformed data values. 

The true Daubechies filter coefficients a, b, c and d 

15 fulfil some simple relationships which show that the 
inverse transform digital filters correctly reconstruct 
non-boundary original image data values* 

a+c - j, b-d * 1, c+d = A, b-a = A (equ. 31) 

and the second order equations: 

20 ac-bd = 0, a 2 +b 2 +c 2 +d 2 = A (equ. 32) 

Take two consecutive H,G pairs: 

(equ. 33) 
(equ. 34) 
(equ. 35) 
( equ . 3 6) 

Multiplying Equations 3 3 to 36 using the inverse transform 
digital filters gives: 



H ("f) " aD(X-l)+bD(x)+cD(x+l)-dD(x+2) 
G ("f) " dD f x-1 ) +cD t x )" bD < x+1 ) +aD ( x+2 ) 
h|-|+iJ - aD(X+l)+bD(x+2)+cD(x+3)-dD(x+4) 

25 G (-f* 1 ) = dD(x+l)+cD(x+2)-bD(x+3)+aD(x+4) 
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acD ( x- 1 ) +bcD ( x ) +c 2 D ( x+1 ) -cdD ( x+2 ) 


(equ. 


37) 


-b0(|) . 


■ -bdD ( x- 1 ) -bcD ( x) +b J D ( x+1 ) -abD ( x+2 ) 


(equ. 


38) 


"(2") 


= a 2 D ( x+1 ) +abD ( x+2 ) +acD (x+3 ) -adD (x+4 ) 


(equ. 


39) 


d G (|-i) 


- d 2 D ( x+ 1 ) +cdD ( x+2 ) -bdD ( x+ 3 ) +adD ( x+4 ) 


(equ. 


40) 


- dH (f ) ■ 


= - adD ( x- 1 ) - bdD ( x ) - cdD ( x+1 ) +d 2 D ( x+2 ) 


(equ. 


41) 


ao(-) - 


adD ( x- 1 ) +acD ( x) -abD (x+1 ) +a 2 D ( x+2 ) 


(equ. 


42) 


b H (f-l) 


= abD ( x+1 ) +b 2 D ( x+2 ) +bcD (x+3 ) -bdD ( x+4 ) 


(equ. 


43) 


<*(f* 1 ) 


= cdD (x+1 ) +c 2 D (x+2 ) -bcD (x+3 ) +acD (x+4 ) 


(equ. 


44) 



Summing equations 37-40 and 41-44 yields: 



10 ch(|) - bG(!) + aH/f *l) + dG(!+l) - 

(ac-bd)D(x-l) + (a 2 +b J +c 2 +d 2 )D(x+l) + (ac-bd)D(x+3) = D(x+l)/2 

(equ. 45) 

^f) * ^f) * HI* 1 ) * "(f* 1 ) " 

(ac-bd)D(x) + (a 2 +b 2 +c 2 +d 2 )D(x+2) + (ac-bd)D(x+4) - D(x+2)/2 
15 (equ. 46) 

Using the coefficients of the four coefficient true 
Daubechies filter, the relationships of equations 31 and 
32 hold. Equations 45 and 46 therefore show that with a 
one bit shift at the output, the original sequence of data 

2 0 values is reconstructed. 

Similarly, that the even start reconstruction filter 
of equation 29 and the odd end reconstruction filter of 
equation 3 0 correctly reconstruct the original image data 
adjacent the boundaries is shown as follows. 

2 5 For the even start filter, with the choice of Kl = aD 0 

and K2 » dD 0 in equations 29 and 30, we have: 
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H<, = (a+b)D 0 + cD, - dD, (equ. 47) 

G 0 » (c+d)D 0 - bD, + aD 2 (equ. 48) 

so 

bHo = b(a+b)D 0 + cbD, - dbD 2 (equ. 49) 

5 cG 0 = c(c+d)D 0 - cbD, + acDj (equ. 50) 

aHo = a(a+b)D 0 + acD, - adDj (equ. 51) 

dC 0 = d(c+d)D 0 - dbD, + adDj (equ. 51 •) 
and hence: from equation 29: 

btt, + cG 0 - aHo - dGo - (tf-aW-d^Do «= ^ (equ. 52) 

10 For the odd end filter, with the choice of K 3 - dD B 

and K4 = aD B , we have: 

H 5 = aD 9 + bD A + (c-d)D B (equ. 53) 

G 5 = dD, + cD A + (a-b)D B (equ. 54) 

cH, - acD, + bcD A + c(c-d)D B (equ. 55) 

15 -bC, = -bdD, - bcD A - b(a-b)D B (equ. 56) 

dH, = daD, + bdD A + d(c-d)D B (equ. 57) 

-aG, = -adD, - caD A - a(a-b)D B (equ. 58) 

and hence from equation 30: 

(c+d)H s - (a+b)G5 = (c^-d^-a^Ds = (equ. 59) 
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This reveals that the start and end boundary inverse 
transform digital filters can reconstruct the boundary 
data values of the original image when low pass and high 
pass start and end digital filters are used in the forward 
5 transform. 

TREE ENCODING AND DECODING 
As described above, performing the forward quasi- 
perfect inverse transform does not reduce the number of 
data values carrying the image information. Accordingly, 

10 the decomposed data values are encoded such that not all 
of the data values need be stored or transmitted. The 
present invention takes advantage of characteristics of 
the Human Visual System to encode more visually important 
information with a relatively larger number of bits while 

15 encoding less visually important information with a 
relatively smaller number of bits. 

By applying the forward quasi-perfect inverse 
transform to a two-dimensional array of image data values, 
a number of sub-band images of varying dimensions and 

20 spectral contents is obtained. If traditional sub-band 
coding were used, then the sub-band images would be 
encoded separately without reference to each other except 
perhaps for a weighting factor for each band. This 
traditional sub-band encoding method is the most readily- 

25 recognized encoding method because only the spectral 
response is accurately localized in each band. 

In accordance with the present invention, however, a 
finite support wavelet is used in the analysis of an 
image, so that the sub-bands of the decomposition include 

3 0 spatially local information which indicate the spatial 
locations in which the frequency band occurs. Whereas 
most sub-band encoding methods use long filters in order 
to achieve superior frequency separation and maximal stop 
band rejection, the filter used in the present invention 

35 has compromised frequency characteristics in order to 
maintain good spatial locality. 
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Images can be thought of as comprising three 
components: background intensities, edges and textures. 
The forward quasi-perfect inverse transform separates the 
background intensities (the low pass luminance and 
5 chrominance bands) from the edge and texture information 
contained in the high frequency bands. Ideally, enough 
bandwidth would be available to encode, both the edges and 
the textures so that the image would reconstruct 
perfectly. The compression due to the encoding would then 

10 be entirely due to removal of redundancy within the 
picture. If, however, the compressed data is to be 
transmitted and/ or stored at low data transmission rates, 
some visual information of complex images must be lost. 
Because edges are a visually important image feature, the 

15 encoding method of the present invention locates and 

encodes information about edges or edge-like features for 
transmission or storage and places less importance on 
encoding textural information. 

There are no exact definitions of what constitutes an 

20 edge and what constitutes texture. The present invention 
uses a definition of an edge that includes many types of. 
textures. An edge or an edge- like feature is defined as a 
spatially local phenomenon giving rise to a sharp 
discontinuity in intensity, the edge or edge-like feature 

25 having non-zero spectral components over a range of 
frequencies. Accordingly, the present invention uses a 
frequency decomposition which incorporates spatial 
locality and which is invertible. The wavelet transform 
realized with quasi-perfect inverse transform digital 

30 filters meets these requirements. 

Because an edge has non-zero components over a range 
of frequencies of the decomposition in the same locality, 
an edge can be located by searching through the wavelet 
decomposition for non-zero data values that represent 

35 edges. The method begins searching for edges by examining 
the low frequency sub-bands of the decomposition. These 
bands have only a small number of data values because of 
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the subsampling used in the wavelet transform and because 
the spatial support of each low frequency data value is 
large. After a quick search of the lowest frequency sub- 
bands, the positions of potential edges are determined. 
5 Once the locations of the edges are determined in the 
lowest frequency sub-bands, these locations can be 
examined at a higher frequency resolutions to confirm that 
the edges exist and to more accurately determine their 
spatial locations. 

10 Figure 23 illustrates an example of a one-dimensional 

binary search. There are three binary trees arranged from 
left to right in the decomposition of Figure 23. There 
are three octaves, octaves 0, 1 and 2, of decomposed data 
values in Figure 23. The low pass component is not 

15 considered to be an octave of the decomposition because 
most of the edge information has been filtered out. 
Figures 24A-24D illustrate the forward transformation of a 
one-dimensional sequence of data values D into a sequence 
of transformed data values such as the tree structure of 

20 Figure 23. The data values of the sequence of Figure 24A 
are filtered into low and high frequency components H and 
G of Figure 24B. The low frequency component of Figure 
24B is then filtered into low and high frequency 
components HH and HG of Figure 24C. The low frequency 

25 component HH of Figure 24 C is then filtered into low and 
high frequency components HHH and HHG. The transformed 
data values of HHH block 240 of Figure 240 correspond with 
the low frequency component data values A, G and M of 
Figure 23. The transformed data values of HHG block 241 

30 of Figure 240 correspond with the octave 2 data values B, 
H and N of Figure 23. The transformed data values of HG 
block 242 of Figure 240 correspond with the octave 1 data 
values of Figure 23. Similarly, the transformed data 
values of G block 243 correspond with the octave 0 data 

35 values of Figure 23. Although only three trees are shown 
in Figure 23, the number of HHH data values in block 240 
can be large and the size of the tree structure of Figure 
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23 can extend in the horizontal dimension in a 
corresponding manner. 

The encoding of a one dimensional wavelet 
decomposition such as the decomposition of Figure 23 is 
5 performed in similar fashion to a binary tree search. The 
spatial support of a given data value in a given frequency 
band is the same as two data values in the octave above it 
in frequency. Thus the wavelet decomposition is 
visualized as an array of binary trees such as is 
10 illustrated in Figure 23, each tree representing a spatial 
locality . The greater the number of transform octaves, 
the higher the trees extend upward and the fewer their 
number . 

As illustrated in Figure 23, each of the data values 
15 of the decomposition represents a feature which is either 
"interesting" to the human visual system, or it represents 
a feature that is "non- interesting" to the human visual 
system. A data value representing an edge of an object in 
an image or an edge-like feature is an example of an 
20 "interesting" data value. The encoding method is a depth 
first search, which starts at the trunk of a tree, ascends 
up the branches of the tree that are interesting, and 
terminates at the non-interesting branches. After all the 
branches of a tree have been ascended until a non- 
25 interesting data value is encountered or until the top of 
the branch is reached, the encoding of another tree is 
begun. Accordingly, as the encoding method follows the 
interesting data values of Figure 23 from octave 2 to 
octave 1 to octave 0, the edge is followed from low to 
3 0 high frequency resolution and an increasingly better 
approximation to the spatial position and shape of the 
edge is made. Conversely, if at any stage, a non- 
interesting data value is found, the search is terminated 
for data values above that non- interesting data value. 
3 5 The higher frequency data values of the tree above a 
non- interesting data value are assumed to be non- 
interesting because the corresponding low frequency data 
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values did not indicate the presence of an edge at this 
location. Any interesting data values that do exist in 
the higher frequency bands above a non-interesting data 
value in a low frequency band are rejected as noise. 
5 The one-dimensional tree structure of Figure 2 3 is 

encoded as follows. The low frequency components carry 
visually important information and are therefore always 
considered to be "interesting 11 . The method of encoding 
therefore starts with low frequency component A. This 

10 data value is encoded. Next, the octave 2 data value B is 
tested to determine if it represents an edge or an edge* 
like feature which is "interesting" to the human visual 
system. Because data value B is interesting, a token is 
generated representing that the bits to follow will 

15 represent an encoded data value. Interesting data value B 
is then encoded. Because this tree has not yet 
terminated, the method continues upward in frequency. 
Data value C of octave l is then tested. For purpose of 
this example, data value C is considered to be interesting 

20 as are data values A, B, C, D, G, H, J, L and M as 

illustrated in Figure 23. A token is therefore generated 
indicating an encoded data value will follow. After the 
token is sent, data value C is encoded. Because this 
branch has still not terminated in a non-interesting data 

25 value, the method continues upward in frequency. Data 
value D is tested to determine whether or not it is 
interesting. Because data value D is interesting, a token 
is generated and data value D is encoded. Because octave 
0 is the highest octave in the decomposition, the encoding 

30 method tests the other branch originating from previous 
interesting data value C Data value E however tests to 
be non-interesting. A non-interesting token is therefore 
generated. Data value E is not encoded and does not 
appear in the compressed data. With both branches 

3 5 originating at data value C terminated, the method 

proceeds down in frequency to test the remaining branches 
originating from the previous interesting data value B. 
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Data value F is, however, determined to be non- 
interesting. A non-interesting token is therefore 
generated and data value F is not encoded and does not 
appear in the encoded data. Because this branch has 
5 terminated, all data values higher in frequency above data 
value F are considered to be non-interesting. A decoding 
device receiving the sequence of encoded data values and 
tokens can determine from the non-interesting token that 
all corresponding higher frequency data values were 

10 considered to be non- interesting by the encoding device. 
The decoding device can therefore write the appropriate 
data values as non-interesting and write zeroes to these 
locations obviating the need for the encoding device to 
transmit each non- interesting data value above F. With 

15 the first tree encoded, the method proceeds to the next 
low frequency component, data value G. This is a low 
frequency component and therefore is always considered to 
be interesting. Data value G is therefore encoded. The 
method then proceeds to the next tree through blocks H, I, 

20 J, K and L in that order generating interesting and non- 
interesting tokens and encoding interesting data values. 
Similarly, after the second tree is terminated, low 
frequency component data value M is encoded. Data value N 
is determined to be non-interesting so a non-interesting 

25 token is sent and the encoding of the third tree is 
terminated. 

In accordance with another embodiment of the present 
invention, a two-dimensional extension of the one- 
dimensional case is used. Rather than using binary trees, 

30 four branch trees are used. However, to create a 

practical image encoding method there are also real world 
factors to take into account. Using a single data value 
to predict whether the remainder of the tree is zero, is 
unreliable when dealing with noisy image data. A small 

35 two-by-two block of data values is therefore used as the 
node element in the tree structure of the two-dimensional 
embodiment. A decision as to whether or not an edge is 
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present is based on four data values which is more 
reliable than a decision based on single data value. 

Figure 25 illustrates a tree structure representing a 
portion of the decomposition of Figure 18. The 
5 decomposition of Figure 18 may extend farther to the right 
and farther in a downward direction for larger two- 
dimensional arrays of image data values. Similarly, the 
tree structure of Figure 25 may extend farther to the 
right for larger arrays of data values. Figure 25 

10 represents a decomposition only having octave 0 and 1 high 
frequency components. In the event that the decomposition 
had additional octaves of high frequency components, the 
tree structure would extend further upward. In contrast 
to the binary tree structure of Figure 23, the tree 

15 structure of Figure 25 is a four branch tree. The two-by- 
tvo block of four octave 1 data values HHHG is the root of 
a tree which extends upward in frequency to four HG two- 
by-two blocks. If another octave of decomposition were 
performed, another level of octave 2 high frequency two- 

20 by-two blocks would be inserted into the tree structure* 
Four HHHG octave 1 two-by-two blocks would, for example, 
have a single octave 2 HHHHHG block beneath them. The low 
frequency component would be denoted HHHHHH. 

Figure 26 is a pictorial representation of the 

25 decomposition of the tree structure of Figure 25. As 

explained above with respect to Figure 15, the actual data 
values of the various denoted blocks are distributed 
throughout the two-dimensional array of data values. The 
two numbers separated by a comma in each of the boxes of 

3 0 Figure 25 denote the row and column of a data value of the 
twordimensional array of Figure 18, respectively. Using 
this tree structure, it is possible to search through the 
transformed data values of Figure 18 encoding interesting 
two-by-two blocks of data values and ignoring non- 

3 5 interesting two-by-two blocks. 

To describe how the two dimensional encoding method 
uses the tree structure to search through a decomposition, 
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some useful definitions are introduced. First an image 
decomp is defined with dimensions WIDTH by HEIGHT 
decomposed to number OCTS of octaves. A function Access 
is defined such that given some arguments, the function 
5 Access outputs the memory address of the specified data 
value in the wavelet decomposition decompi 

address = Access (oct , sub, x, y) ; 

oct is the octave of the data value sought and is an 
integer value between 0 (the highest octave) and OCTS-1 

10 (the number of octaves of transformation OCTS minus one) . 
sub indicates which of the HH, HG, GH or GG bands of the 
decomposition it is that the data value sought is found. 
The use of sub = HH to access the low pass data values is 
only valid when the value of oct is set to that of the 

15 lowest octave. The co-ordinates x and y indicate the 

spatial location from the top left hand corner of the sub- 
band specified by oct and sub* The range of valid values 
of x and y are dependent on the octave being accessed, x 
has a range of {O. . . WIDTH/2 0 "* 1 } . y has a range of {O . 

20 . . HEIGHT / 1 0 "**} . 

Given the function Access and a wavelet 
decomposition, a two-by-two block of data values can be 
read by the function ReadBlock. 

block = J?eadBIocJc (decomp, oct, sub, x, y) { 
25 bioc/c[0][0] = decomp [Access (oct, sub, x, y) ] ; 

bIocJc[0] [l] = decomp[Access(oct, sub, x+1, y) ] ; 
bIocJc[l][0] = decomp[ Access (oct, sub, x, y+1)]; 
bIoc*[l][l] = decomp[Access(oct, sub, x+1, y+1)]; 

} 

30 The wavelet decomposition is passed to the function 

ReadBlock via the variable decomp. The two-by-two block 
of data values is returned through the variable bloc*. 
Once a two-by-two block of data values is read, a 
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decision is made as to whether the two-by-two block is 
visually "interesting" and should therefore be encoded or 
whether it is not and hence should be discarded. The 
decision is made by a function called Threshold. The 
5 arguments of the function Threshold are block, oct and 
sub. Threshold returns a boolean value True if the block 
is "interesting" and False if the block is "non- 
interesting". 

If the block is determined to be interesting by the 
10 function threshold, it is encoded using a function called 
EncodeBlock . A function SendToken inserts a token before 
the encoded block to inform a decoding device which will 
later decode the compressed data whether the block to 
follow the token has been encoded (i.e. BlockNotEmpty) or 
15 has not been encoded (i.e. BlockEmpty). If a block is 
determined to be interesting, then a BlockNotEmpty token 
is sent, and the block is encoded; next the tree structure 
above the encoded block is ascended to better determine 
the location of the edge. The tree encoding procedure 
20 SendTree is therefore defined recursively as follows: 

SendTree (decomp, oct r sub, x, y, Q) { 

block 33 ReadBlock (decomp, oct, sub, x, y) ; 
If Threshold (block, oct, sub, Q) { 
SendToken (BlockNotEmpty) 
25 EncodeBlock (block, oct, sub, Q) ; 

If (oct >0) { 

SendTree (decomp, oct-l, sub, 2*x, 2*y, Q) ; 
SendTree (decomp, oct-l, sub, 2*(x+l), 2*y, Q) ; 
SendTree (decomp, oct-l, sub, 2*x, 2*(y+l), Q) ; 
30 SendTree (decomp, oct-l, sub, 2*(x+l), 2*(y+l), Q) ; 

} 

} else SendToken (BlockEmpty) ; 

} 

The procedure SendTree is only used to encode high- 
35 pass component data values. In procedure SendTree 
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{decomp, oct, sub, x, y, Q) , if the two-by-two block 
accessed by ReadBlock is determined to pass the threshold 
test, then SendTree (decomp, oct-1, sub 2*X, 2*y, Q) is 
used to test one of the next higher two-by-two blocks in 
5 the decomposition tree. 

The low-pass data values are not considered to form 
part of the tree structure. The low-pass data values are 
encoded using another procedure SendLPF. In addition, the 
low-pass values are encoded using a different technique 
10 than that used in EncodeBlock , so a new procedure 
EncodeBlockLPF is required. 

SendLPF (decomp, x, y, Q) { 

block » Readblock (decomp, OCTS-1, HH, x t y) ; 
EncodeBlockLPF (block, OCTS-1, Q) ; 

15 } 

Accordingly, to encode the entire image, SendLPF is 
applied to all the block locations within the low pass 
band and SendTree is applied to the all the block 
locations in the HG, GH and GG bands, within the lowest 
20 octave. A procedure SendDecomp is therefore defined that 
encodes the entire image decomposition: 

SendDecomp (decomp, Q) { 

For (y-0; y<HEIGHTJ 2°°*; y=y+2) 
For (x=0; x<WJDTff/2 OC73 ; x=x+2 ) { 
25 SendLPF (decomp, x, y, Q) ; 

SendTree (decomp, OCTS-1, HG, x, y, Q) ; 
SendTree (decomp, OCTS-1, GH, x, y, Q) ; 
SendTree (decomp, OCTS-1, GG, x, y, Q) ; 

} 

30 } 

Accordingly, the above functions define a method for 
encoding wavelet decomposed images. In terms of speed of 
encoding for real-world images, many of the trees are 
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terminated within the initial octaves so much of. the 
decomposition is not examined. Due to this termination of 
many trees in the initial octaves, many data values need 
not be encoded which results in reducing the memory 
5 bandwidth and block processing required to implement the 
compression/decompression method. Provided the functions 
Threshold , EncodeBlockLPF and Access require only simple 
calculations , the decomposed data values are rapidly 
encoded. 

10 To implement the function Access, a table containing 

all the addresses of the data values of the two- 
dimensional tree decomposition may be accessed using the 
variables x, y, sub and oct. For a small image having a 
small number of data values, this table lookup approach is 

15 reasonable. For images having, for example, approximately 
80 different values of.x, 60 different values of y, four 
different values of suJb, and 3 or 4 values for oct, this 
table would contain approximately 150,000 10-bit 
locations. A less memory intensive way of determining the 

20 same X and Y addresses from the same variables is 
desirable. 

In accordance with one embodiment of the present 
invention, a function is used to determine the X and Y 
addresses from the variables x, y, suJb and oct. Address 
25 X, for example, may be determined as follows: 



X =■ ( (x « l) + (sub » l) ) « oct 

where « denotes one shift to the right of value jc and 
where » denotes one shift to the left. 

Address Y, for example, may be determined as follows: 

3d Y - <(y « 1) + (1 & sub)) « oct 

where & denotes a bit-wise AND function. 

In a high performance system, the function Access may 
be implemented according to the following method. The 
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recursive function call and the table lookup methods 
described above are often too slow to implement in real 
time software or in hardware. Figures 27 and 28 
illustrate how the tree decomposition of Figure 25 is 
5 traversed in order to generate tokens and encode two-by- 
two blocks of data values. The X and the Y in Figures 27 
and 2 8 denote coordinate addresses in the two-dimensional 
matrix of Figure 18. In order to traverse the tree of the 
decomposition of Figure 25, it is necessary to be able to 

10 determine the X and Y addresses of the data values 

represented in Figure 25. Figure 27 illustrates how the X 
and Y address of a two-by-two block of data values are 
determined for those two-by-two blocks of data values 
located in octave 0 of the decomposition of Figure 25. 

15 Similarly, Figure 2 8 illustrates how the X and Y addresses 
of the three two-by-two blocks of data values in octave l 
of the decomposition as well as the one two-by-two block 
of data values of the low pass component of the 
decomposition of Figure 25 are determined. X as well as Y 

20 are each functions of oct, TreeRoot, and suJb. The values 
of sub x and sub y are determined by the sub-band of the two- 
by-two block of data values sought. 

Figure 29 is a chart illustrating the values of sui> x 
and sub y for each sub-band of the decomposition. If, for 

25 example, a two-by-two block of data values is sought in 
the HH band, then the values of sub x and sub y are 0 and 0, 
respectively. The values TreeRoot x and Treeitooty together 
denote the particular tree of a decomposition containing 
the particular two-by-two block of the data values sought. 

30 In Figures 27 and 28, the rectangles represent 

digital counters. The arrows interconnecting the 
rectangles indicate a sequence of incrementing the 
counters. For example, the right most rectangle in Figure 
27, which is called counter CI, has a least significant 

3 5 bit represented in Figure 27 as bit Cl x and a most 

significant bit represented as bit Cl y . Similarly, the 
next rectangle to the left in Figure 27 represents a 
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digital counter C2 having two bits, a least significant 
bit C2 X and a most significant bit C2 y . The structure of 
the X, Y address depends on the octave in which the two- 
by-two block of data values being sought resides. To 
5 generate the X, Y address in octave oct = l, the counter 
CI is not included, the sub x and sub y bits indicating the 
sub-band bits are shifted one place to the left, and the 
least significant bits are filled with zeros. The 
incrementing of the counters in Figure 28 proceeds as 

10 illustrated by the arrows. 

To determine the X and Y addresses of the four data 
values of the low pass component HHHH of Figure 25 , Figure 
28 is used. Because the two-by-two block of data values 
being sought is a two-by-two block of the low pass 

15 component, the values of sub x and sub y are 0, 0 as required 
by the table of Figure 29. The C2 counter of Figure 28 
increments through the four possible values of C2 X and C2 
to generate the four addresses in the two-by-two block of 
data values of the HHHH in the low pass component of 

20 Figure 25. The value of TreeRoot x and Tr*BRoot y are zeroes 
because this is the first tree of the decomposition. For 
subsequent trees of the decomposition, Treel?oot x and 
TreeRoot y are incremented as illustrated by the arrows in 
Figure 28 so that the X and Y addresses of the other two- 

25 by-two blocks of data values in the low pass component of 
the tree decomposition can be determined. After this HHHH 
two-by-two block of data values is located/ the four data 
values are encoded and the search through the tree 
structure proceeds to the two-by-two block of data values 

30 in octave 1 denoted HHHG in Figure 25. To determine the X 
and Y addresses of the four data values of this two-by-two 
block, the value of bits suJb, and suJb, are changed in 
accordance with Figure 29. Because this two-by-two block 
is in the HG sub-band, the values of sub x and sub y are 0 

35 and 1, respectively. The C2 counter is then incremented 
through its four values to generate the four addresses of 
the four data values in that block. Supposing, that this 
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two-by-two block is determined to be " interesting" then an 
interesting token is sent, each of the four data values of 
the block are encoded, and the tree is then ascended to 
the two-by-two block of data values in octave 0 denoted 
5 HG#l. These four addresses are determined in accordance 
with Figure 27. Because the sub-band is sub-band HG, the 
values of the bits sub x and sub y are 0 and l, respectively. 
Counter CI is then incremented so that the four addresses 
illustrated in the two-by-two block octave 0 HG#1 of 

10 Figure 25 are generated. If the two-by-two block is 
interesting, then the interesting token is sent and the 
four data values are encoded. If the two-by-two block is 
determined not to be interesting, then a non-interesting 
token is sent and the four data values are not encoded. 

15 The search through the tree structure of the decomposition 
then proceeds to octave 0 block HG#2. After the four 
addresses of the octave 0 block HG/1 are generated, the C2 X 
bit of the C2 counter is incremented in accordance with 
the arrows shown in Figure 27, Accordingly, the octave 0 

20 block HG#2 is addressed when once again the CI counter 

increments through its four states. If the data values of 
this two-by-two block are determined to be "interesting 11 , 
an interesting token is sent followed by the encoded data 
values. If the data values of the two-by-two block are 

25 determined to be non-interesting, then a non- interesting 
token is sent. After all the search of the four two-by- 
two blocks of the octave 0 HG sub-band are searched, then 
that HG tree is terminated and the search proceeds to 
determine the four addresses of the four data values of 

30 the octave 1 HHGH two-by-two block. In accordance with 
this technique, it is possible to traverse the structure 
of the decomposition and determine the addresses of any 
two-by-two block in any octave or any sub-band with 
minimum overhead. Moving between consecutive addresses or 

3 5 descending trees is a simple operation when compared to 
the snaking address path used by other compression methods 
such as JPEG. 
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When implemented in software, this technique enables 
real time compression and decompression whereas other 
techniques may be. too slow. If implemented in hardware, 
this technique provides for a reduced gate count and an 
5 efficient implementation. Although this example shows one 
way of traversing the tree structure of wavelet transform 
decomposition, it is possible to traverse the tree 
structure in other ways simply by changing the control 
structure represented in Figures 27 and 28 to allow for a 
10 different traversal of the tree structure. For example, 
all of the low pass HHHH blocks can be located and encoded 
first followed by all of the HHHG tree of the 
decomposition, and then all of the HHGH trees, and then 
all of the HHGG trees. 

15 QUANTIZATION 

Each data value of each two-by-two block of the tree 
decomposition which is determined to be "interesting" is 
quantized and then Huffman encoded. A linear mid-step 
quantizer with double-width-0 step is used to quantize 

20 each of the data values. Figure 30 is an illustration of 
the quantization of a 10-bit twos complement data value. 
The range of the 10-bit data value to be quantized ranges 
from -512 to 511 as illustrated by the numbers above the 
horizontal line in Figure 30. This range is broken up 

25 into a plurality of steps. Figure 31 represents one such 
step of data values which extends from 128 to 256 in 
Figure 30. All incoming data values having values between 
128 and 255 inclusive are quantized by dividing the data 
value by the value gstep. Accordingly, the data value A 

30 having a value of 150 as illustrated in Figure 31 is 
divided by the gstep value 128 and results in a qindex 
number of 1. Integer division is used to generate qindex 
and the fractional part of the remainder is discarded. 
Once the qindex number is determined, the qindex number is 

35 Huffman encoded. An overall Q value is sent once per 
frame of compressed data values. The value gstep is 
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determined from the overall Q value as described below. 

To inverse quantize the qindex number and the qstep 
value to determine the value of the transformed data 
values before inverse transformation, the device decoding 
5 the incoming quantized values calculates the value of 

qstep using the value of Q according to a method described 
below. Once the value of qstep in determined, qindex for 
a given data value is multiplied by gstep. 



10 gstep 128 results in an inverse quantized value of 128. 
If this inverse quantized value of 128 were used, however, 
all the data values in the step 128 through 255 would be 
inverse quantized to the value of 128 at the left end of 
the step. This would result in unacceptably large errors. 

15 On the other hand, if all the data values in the range of 
Figure 31 were inverse quantized to the mid-step value 
191, then less error would result. Accordingly, an 
inverse quantized value qvalve can be calculated from 
qindex and qstep as follows: 



The human visual system, however, has different 
sensitivities to quantization errors depending upon the 
particular sub-band containing the quantized data values. 
The human visual system performs complex non-linear 

25 processing. Although the way the human visual system 
relates image intensities to recognizable structures is 
not well understood, it is nevertheless important to take 
advantage of as much information about the human visual 
system as possible in order to maximize compression ratio 

30 versus picture quality. The wavelet transform 

approximates the initial image processing performed by the 
human brain. Factors such as spatial frequency response 
and Weber's Law can therefore be applied directly to the 



In the example of Figure 31, qindex value 1 times 



2 0 qva J ue ( qindex, qstep) 
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wavelet transformed data values because the transformed 
data values are in a convenient representation. 

Figure 32 shows the sensitivity of the human eye to 
spatial frequency. Spatial frequency is measured in 
5 cycles c per visual angle 6. A screen is positioned at a 
distance d from an observer as illustrated in Figure 33. 
A light of sinusoidally varying luminance is projected 
onto the screen. The spatial frequency is the number of 
luminance cycles c per visual degree 6 at distance d. 

10 Note from Figure 32 that the sensitivity of the human eye 
varies with spatial frequency. Accordingly, the value of 
gstep is varied depending on the octave and sub-band of 
the data valve being quantized. The qstep at which a 
data valve is quantized is determined from the variables 

15 oct, sub and Q for that data valve as follows: 



The scaling factors 1.00/ 0.32, 0.16 and 0.10 relate to 
the spatial frequency scale of Figure 32 to take into 
20 account the frequency dependent sensitivity of the human 
eye. 

It is to be understood that scaling factors other 
than 1.00, 0.32, 0.16 and 0.10 could be used. For 
example, other scaling factors can be used where the 

25 quantizer is used to compress audio data which is received 
by the human ear rather than by the human eye. Moreover, 
note that the sub-band GG is quantized more heavily than 
the other sub-bands because the sub-band GG contains 
diagonal information which is less important to the human 

3 0 eye than horizontal and vertical information. This method 
can also be extended down to the level of two-by-two 
blocks of data values to further tailor the degree of 
quantization to the human visual system. The function 



gstep(oct,suJb,0) * Q * hvs_/actor (oct,suJb) 
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hvs_f actor which has only two parameters in the presently 
described embodiment is only one embodiment of the present 
invention. The function hvs_f actor, for example, can take 
into account other characteristics of the human visual 
5 system other than oct and sub, such as the luminance of 
the background and texture masking. 

THRESHOLDING 

For each new two-by-two block of data values in the 
tree decomposition, a decision must be made as to whether 
10 the block is "interesting" or "non-interesting". This can 
be done by the function threshold: 

i i 

threshold (block, limit) = limit > £ £ \block[y] [x] | 

yo jr-o 

(equ. 60) 

The sum of the absolute values of the data values of the 
15 block block is determined as is represented by the double 

summation to the right of the less than sign and this 

value is compared to a threshold value limit. 

"Interesting" blocks are those blocks, for which the sum 

of the absolute values of the four data values exceeds the 
20 value limit, whereas "non-interesting" blocks are those 

blocks for which the sum is less than or equal to the 

value limit. 

The value limit takes into account the variable 
quantizer step size qstep which varies with octave. For 

25 example, a two-by-two block of data values could be 
determined to pass the test threshold, but after 
quantizing by qstep could result in four zero quantized 
values. For example, all data values between -128 and 127 
are quantized to have a quantized q index of zero as is 

3 0 shown in Figure 3 0 even if some of those data values are 
determined to correspond with an "interesting" two-by-two 
block. For this reason, the value limit is calculated 
according to the equation: 
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limit = 4*Bthreshold*qstep (equ. 61) 

In this equation "Bthreshold" is base threshold image 
factor. In the presently described example, this base 
threshold is equal to 1.0. The value of 1.0 for the base 
5 threshold Bthreshold was determined through extensive 
experimentation on test images. The factor 4 in equation 
61 is included to account for the fact that there are four 
data values in the block under consideration. In this way 
blocks are not determined to be interesting, the data 
10 values for which the quantizer will later reduce to zeros. 
This weighted threshold factor limit also reduces the 
number of operations performed in the quantizer because a 
fewer number of data values are quantized* 

HUFFMAN CODING 
15 The wavelet transform produces transformed data 

values whose statistics are vastly different from the data 
values of the original image. The transformed data values 
of the high-pass sub-bands have a probability distribution 
that is similar to an exponential or Laplacian 
20 characteristic with mean zero. 

Figure 34 shows the distribution of high pass data 
values in a four octave wavelet decomposition of the test 
image Lenna. Figure 35 shows the distribution of the data 
values of the test image Lenna before wavelet transforma- 
25 tion. The low-pass component data values have a flat 
distribution that approximates the distribution of 
luminance and chrominance values in the original image. 
The high and low pass data values are encoded differently 
for this reason. 
3 0 The low pass component data values are encoded by the 

function EncodeBlockLPF as follows: 

EncodeBlockLPF ( block, OCT-1, 0) { 

Output ( block[Q] [0]/gstep( OCT-1, HH, Q)); 
Output ( JblocJcfO] [l]/gstep( OCT-1 , HH, Q)); 
35 Output ( block[l) [0]/gstep( OCT-1 , HH, Q)); 
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Output ( block [1] [l]/qstep( OCT-1, HH, 0));} 

After encoding, the low-pass data values are 
quantized and output into the compressed data stream. The 
low pass data values are not Huffman encoded. 
5 The high frequency component data values which pass 

the threshold test are quantized and Huffman encoded to 
take advantage of their Laplacian distribution. Function 
EncodeBlock performs the quantization and the Huffman 
encoding for each of the four data values of an 

10 interesting high frequency component block block. In the 
function EncodeBlock, the variable sub is provided so that 
when function qstep is called , different quantization 
gstep values can be used for different high frequency 
component sub-bands. The function huff man performs a 

15 table lookup to a fixed Huffman code table such as the 
table of Table 3. The function EncodeBlock is defined as 
follows: 

EncodeBlock (block, oct, sub, Q) { 

Output (huff man (block (0] [Q] /qstep(oct, sub, (?))); 
20 Output (huff man (block[0]tl]/qstep(oct, sub, 0))); 

Output (huffman (block [ 1] [0] /qstep(oct, sub, 0))); 
Output(huffman(block[l] [1] /qstep(oct, sub, Q) ) ) ; 

} 
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15 



qindex 


Huffman code 


-38 . . . -512 


1100000011111111 


-22 . . -37 


110000001111 (\q±Jidex\ -22) 


-7 . . -21 


11000000 (\qlndex\ -7) 


-6 


11000001 




• 


-2 


110 1 


-1 


111 


0 


0 


1 


10 1 


2 


10 0 1 


• 


• 
• 


6 


10000001 


7 . . 21 


10000000 (\qiJid0x\ -7) 


22 . . 37 


100000001111 ( \q±ndmx\ -22) 


38 . . 511 


1000000011111111 



Table 3 

The second bit from the left in the Huffman code of 
Table 3 is a sign bit. The value \qindex\ -7 is 
represented with 4 bits in the case 7 < \qindex\< 21. The 
25 value \qindex\-22 is represented with 4 bits in the case 
22 <|gindex| < 37) . 

ENCODING OF TOKENS 
At high compression ratios the number of bits in the 
compressed data stream used by tokens may be reduced by 
3 0 amalgamating groups of "non-interesting" tokens. This can 
be achieved by introducing new tokens. In accordance with 
one embodiment of the present invention, two new tokens, 
OctEmpty and OctNotEmpty are used. For a high pass 
component block in a tree above octave zero, there are 
35 four branches. The additional pair of tokens indicate 
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whether all four are non-interesting. If all four are 
non-interesting, only a single OctEmpty token need be 
sent. Otherwise, an OctNotEmpty token is generated before 
the four branches are encoded. The particular token 
5 scheme described above was selected more to simplify the 
hardware and software implementations than it was to 
achieve in the best compression ratio possible. Other 
methods of representing relatively long sequences of token 
bits in the compressed data stream using other tokens 
10 having a relatively fewer number of bits may be used in 
place of the tokens OctEmpty and OctNotEmpty to achieve 
higher compression ratios. 

VIDEO ENCODING AND DECODING 
In comparison with the coding of a still image, the 

15 successive images of a video sequence typically contain 
much redundant information. The redundancy of this 
information is used to reduce the bit rate. If a location 
in a new frame of the video contains the same or 
substantially the same information as a corresponding 

20 location in the previous old frame of video, that portion 
of the new frame need not be encoded and introduced into 
the compressed data. This results in a reduction in the 
total number of bits in the encoded bit stream. 

Figure 3 6 illustrates a video encoder 31 and a video 

25 decoder 32. A video input signal is transformed by a 

forward wavelet transform block 33, the output of which is 
written to a new frame store 34. The first frame of video 
information in the new frame store 34 is referred to as 
the new frame because no previous frame exists in the old 

3 0 frame store 3 5 for containing an old frame. A comparison 
tree encoder 36 therefore generates tokens and transformed 
data values as described above from the data values output 
from new frame store 34. The transformed data values are 
quantized by quantizer 37 into qindex levels. These 

3 5 qindex levels are then Huffman coded by the Huffman 

encoder 38. The resulting encoded data values are then 
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combined with the tokens in buffer 3 8A to form a 
decompressed data bit stream 39. 

An essential part of this method is that the old 
frame present in the video encoder 31 is exactly the same 
5 as the old frame 40 present in the video decoder 32. This 
allows the decoder 3 2 to be able to correctly decode the 
encoded bit stream 3 9 due to the fact that the encoded bit 
stream contains differences between new and old images and 
due to the fact that parts of the new frame are not sent 

10 due to compression. An inverse quantizer 41 is therefore 
provided in the video encoder 31 to inverse quantize the 
qindex levels and to store the old frame as sent into old 
frame store 35 for future comparison with the next frame 
of the video input signal. 

15 In the video decoder 32, the compressed data stream 

39 is received by a buffer 42. The tokens are separated 
from the Huffman encoded qindex levels. The Huffman 
encoded qindex levels are supplied to a Huffman decoder 
43, the output of which is supplied to an inverse 

20 quantizer 44. The output of the inverse quantizer 44 is 
written into old frame store 40 under the control of the 
comparison tree decoder 45. Comparison tree decoder 45 
determines what is written into the old frame store 40, 
depending in part on the tokens received from buffer 42. 

25 Once a new frame of transformed data values is present in 
old frame store 40, an inverse wavelet transform 46 
inverse transforms that frame of transformed data values 
into a corresponding video output signal* To prevent the 
inverse wavelet transform 46 from overwriting and 

3 0 therefore corrupting the contents of old frame store 40 
when it reconstructs data values corresponding to the 
original new frame data values, an intermediate frame 
store 47 is maintained. 

The octave one HHHG, HHGH, HHGG, and HHHH from Figure 

3 5 25 are read from the old frame store 40 by the inverse 
wavelet transform 46 to perform the octave 1 inverse 
transform as described above. However, the resulting 
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octave 0 HH sub-band, output from the inverse wavelet 
tranform 4 6 is now written to the intermediate frame store 
47, so as not to corrupt the old frame store 40. For the 
octave 0 inverse wavelet transform, the HG, GH, and GG 
5 sub-bands are read from the old frame store 40, and the HH 
sub-band is read from the intermediate frame store 47, to 
complete the inverse wavelet transform. 

When the second frame of compressed video data 39 is 
received by the video decoder 32, the tokens received by 

10 the comparison tree decoder 45 are related to the contents 
of the previous frame of video information contained in 
old frame store 40. Accordingly, the video decoder 32 can 
reconstruct the latest frame of video data using the 
contents of the frame store 40 and the data values encoded 

15 in the compressed data stream 39. This is possible 
because the compressed data stream contains all the 
information necessary for the video decoder 32 to follow 
the same traversal of the tree of the decomposition that 
the encoder used to traverse the tree in the generation of 

20 the compressed data stream. The video decoder 32 

therefore works in lock step with the video encoder 31. 
Both the encoder 31 and the decoder 32 maintain the same 
mode at a corresponding location in the tree. When the 
encoder 31 determines a new mode, it incorporates into the 

25 compressed data stream 39a corresponding token, which the 
video decoder 32 uses to assume that new mode. 

Figure 37 illustrates the modes of operation of one 
possible embodiment of the present invention. To explain 
the operation of the video encoder 31 and the video 

3 0 decoder 32, an example is provided. The initial frame of 
the video sequence is processed by the video encoder 31 in 
still mode. Still mode has three sub-modes: STILL, 
VOID_STILL, and LPF_STILL. The low pass two-by-two blocks 
of data values of the decomposition cause the comparison 

3 5 tree encoder 3 6 of video encoder 31 to enter the LPF_STILL 
sub-mode. In this sub-mode, the four data values of the 
two-by-two block are quantized but are not Huffman 
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encoded. Similarly, no token is generated. The 
successive low pass component two-by-two blocks of data 
values are successively quantized and output into the 
compressed data stream 39, 
5 Next, the lowest frequency octave of one of the sub- 

bands is processed by the comparison tree encoder 36. 
This two-by-two block of data values corresponds with 
block HHHG illustrated in Figure 25. The four data values 
of this two-by-two block are tested against the threshold 

10 limit to determine if it is "interesting". If the 

two-by-two block HHHG is interesting, then a single bit 
token 1 is generated, as illustrated in Figure 37, the 
mode of the comparison tree encoder remains in STILL mode, 
and the four data values of the two-by-two block HHHG are 

15 successively quantized and encoded and output into the 
compressed data stream 39. 

For the purposes of this example, block HHHG is 
assumed to be interesting. The tree structure of Figure 
25 is therefore ascended to octave 0 two-by-two block 

20 HG#1. Because the comparison tree encoder 31 remains in 
the STILL mode, this block is encoded in the STILL mode. 
The four data values of block HG#l are tested to determine 
whether or not they are interesting. This sequence of 
testing the successive blocks of the tree structure is 

25 repeated as described above. 

After the traversal of the four octave 0 sub-blocks 
HG#1, HG#2, HG#3 and HG#4, the comparison tree encoder 36 
proceeds in the tree structure to the two-by-two block of 
data values in octave l, block HHGH. For purposes of this 

30 example, this two-by-two is non-interesting. After the 
comparison tree encoder 3 6 reads the four data values , the 
result of the threshold test indicates a non- interesting 
two-by-two block. As illustrated in Figure 37, the 
encoder 31 which is in the still mode now generates a 

3 5 single bit token 0 and the comparison tree encoder 3 6 
enters the VOID_STILL sub-mode. Although no additional 
information is output into the compressed data stream 39, 
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the comparison tree encoder 36 proceeds to write O's into 
the four locations of the two-by-two block HHGH, as well 
as all the locations of the two-by-two blocks in the tree 
above the non- interesting two-by-two block HHGH. In the 
5 example of Figure 25, the comparison tree encoder 36 
writes O's into all the addresses of blocks HHGH, GH#l, 
GH#2, GH#3 and GH#4 . This zeroing is performed because 
the video decoder 3 2 will not be receiving the data values 
corresponding to that tree. Rather, the video decoder 32 

10 will be receiving only a non-interesting token, a single 
bit 0. The video decoder 32 will therefore write zeros 
into frame store 4 0 in the remainder of the corresponding 
tree. In order to make sure that both the video encoder 
31 and the video decoder 32 have exactly the same old 

15 frame 3 5 and 40, the video encoder too must zero out those 
non- interesting blocks. 

After the first frame of video data has been encoded 
and sent in STILL mode, the next frame of video data is 
processed by the video encoder 31. By default, the 

20 encoder now enters SEND mode. For lowpass frequency 

component two-by-two blocks, the video encoder 31 enters 
the LPF_SEND mode as illustrated in Figure 37. The 
encoding of such a lowpass component two-by-two block 
corresponds with the encoding of two-by-two block HHHH in 

25 Figure 25. However , now the comparison tree encoder 36 
has both a new frame in frame store 34 as well as an old 
frame in frame store 35. Accordingly, the comparison tree 
encoder 36 determines the arithmetic difference of the 
respective four data values in the new frame from the four 

3 0 data values in the old frame at the corresponding position 
and compares the sum of those differences with a compare 
threshold. The compare threshold, compare, is calculated 
from a base compare threshold "Bcompare" as in the case of 
the previous threshold which determines which blocks are 

3 5 interesting, similar to equations 60 and 61. If the sum 
of the differences is less than the compare threshold, 
then the video encoder 31 sends a single bit token 0 and 
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remains in the LPF_SEND mode, as illustrated in Figure 37. 
The video encoder 31 does not transmit any data values 
corresponding to the lowpass frequency component 
two-by-two block. 
5 If, on the other hand, the sum of the arithmetic 

differences exceeds the compare threshold, then a single 
bit token 1 is generated, as illustrated in Figure 37. In 
this case, the video encoder 31 sends the arithmetic 
differences of each of the successive four data values of 

10 the new frame versus the old frame to the quantizer 37 and 
then to the Huffman encoder 38. The arithmetic 
differences are encoded and sent rather than sending the 
actual data values because this results in fewer bits due 
to the fact that the two blocks in the new and old frames 

15 are quite similar under normal circumstances. 

When the video encoder 31 proceeds to encode the 
octave 1 sub-band HHHG, as illustrated in Figure 25, the 
video encoder 31 enters the SEND mode, as illustrated in 
Figure 37. In this mode, the comparison tree encoder 3 6 

20 compares the data values of the new two-by-two block with 
the data values of the old two-by-two block and performs a 
series of arithmetic operations to generate a series of 
flags, as illustrated in Figure 38. Based on these flags, 
the video encoder 31 generates a 2 -bit token and enters 

25 one of four new modes for that two-by-two block. If, for 
example, the two-by-two block HHHG in Figure 25 is 
received by the video encoder 31, then flags ozflag,. 
nzflag, newjz, noflag, motion, origin, and no_z are 
determined. The values of these flags are determined as: 

i i 

30 nz » |new[x][y]| (equ. 62) 

jc*o y-o 
1 1 

no - £ £ |new[x][y]- old[x][y]| (equ. 63) 

1 1 

oz = EE l old t*Hy]| (equ. 64) 

X m 0 y«0 
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nzflag = nz < limit (equ. 65) 

noflag - no < compare (equ. 66) 

origin = nz < no (equ. 67) 

motion = ( (nz + oz) « oct) < no (equ. 68) 

5 nev_z = |new[xj(y]| <qstep , 0 < x, y, < l (equ. 69) 

no_z = |new[x][y] - old [x][y]|< qstep, 0*x,y<l (equ. 70) 

ozflag = {old[x][y] = 0; for all 0 <x, y<l> (equ. 71) 



Based on the values of these flags, the new mode for 
10 the two-by-two block HHHG is determined, from Figure 38. 

If the new mode is determined to be the SEND mode, 
the 2-bit token 11 is sent as indicated in Figure 37. The 
arithmetic differences of the corresponding four data 
values are determined, quantized, Huffman encoded, and 
15 sent into the compressed data stream 39. 

In the case that the flags indicate the new mode is 
STILL_SEND, then the 2-bit token 01 is sent and the new 
four data values of the two-by-two block are quantized, 
Huffman encoded, and sent. Once having entered the 
20 STILL_SEND mode, the video encoder 31 remains in the 
STILL_SEND mode until the end of the tree has been 
reached. In this STILL_SEND mode, a single bit token of 
either 1 or 0 precedes the encoding of each block of data 
values. When the VOID mode is entered from STILL_SEND 

2 5 mode, the video encoder 31 generates a single bit 0 token, 

then places zeros in the corresponding addresses for that 
two-by-two block, and then proceeds to place zeros in the 
addresses of data values of the two-by-two blocks in the 
tree above* 

30 In the event that the flags indicate that the video 

encoder 31 enters the VOID mode from SEND mode, a 2-bit 
token 10 is generated and the four data values of that 
two-by-two block are replaced with zeros. The VOID mode 
also results in the video encoder 31 placing zeros in all 

3 5 addresses of all data values of two-by-two blocks in the 

tree above. 

In the case that the flags indicate that there is no 
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additional information in the tree being presently 
encoded, namely, the new and the old trees are 
substantially the" same, then a 2-bit token of 00 is 
generated and the video encoder 31 proceeds to the next 
5 tree in the decomposition. 

In general, when the video encoder 31 enters VOID 
mode, the video encoder will remain in VOID mode until it 
determines that the old block already contains four zero 
data values. In this case, there is no reason to continue 

10 in VOID mode writing zeros into that two-by-two block or 
the remainder of the blocks in the tree above because it 
is guaranteed that the old tree already contains zeros in 
these blocks. This is true because the old tree in frame 
store 35 has previously been encoded through the inverse 

15 quantizer 41. 

Because the video decoder 32 is aware of the tree 
structure of the decomposition, and because the video 
encoder 31 communicates with the video decoder 32 using 
tokens, the video decoder 32 is directed through the tree 

20 structure in the same manner that the video encoder 31 
traverses the tree structure in generating the compressed 
data stream 39. In this way the video decoder 32 writes 
the appropriate data values from the decompressed data 
stream 39 into the corresponding positions of the old data 

25 frame 40. The only flag needed by the video decoder 32 is 
the ozflag, which the video decoder obtains by reading the 
contents of old frame store 40, 

RATE CONTROL 
All transmission media and storage media have a 
3 0 maximum bandwidth at which they can accept data. This 
bandwidth can be denoted in terms of bits per second* A 
standard rate ISDN channel digital telephone line has, for 
example, a bandwidth of 64 kbits/sec. When compressing a 
sequence of images in a video sequence, depending upon the 
3 5 amount of compression used to compress the images, there 
may be a relatively high number of bits per second 
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generated. This number of bits per second may in some 
instances exceed the maximum bandwidth of the transmission 
media or storage device. It is therefore necessary to 
reduce the bits per second generated to insure that the 
5 maximum bandwidth of the transmission media or storage 
device is not exceeded. 

One way of regulating the number of bits per second 
introduced into the transmission media or storage device 
involves the use of a buffer. Frames having a high number 

10 of bits are stored in the frame buffer, along with frames 
having a low number of bits, whereas the number of bits 
per second passing out of the buffer and into the 
transmission media or storage device is maintained at a 
relatively constant number. If the buffer is sufficiently 

15 large, then it is possible to always achieve the desired 
bit rate as long as the overall average of bits per second 
being input into the buffer over time is the same or less 
than the maximum bit rate being output from the buffer to 
the transmission media or storage device • 

20 There is, however, a problem associated with large 

buffers in video telephony. For a large buffer, there is 
a significant time delay between the time a frame of video 
data is input into the buffer and time when this frame is 
output from the video buffer and into the transmission 

2 5 media or storage device. In the case of video telephony, 

large buffers may result in large time delays between the 
time when one user begins to speak and the time when 
another user begins to hear that speech. This time delay, 
called latency, is undesirable. For this reason, buffer 
30 size is specified in the standard H.261 for video , 
telephony. 

In accordance with one embodiment of the present 
invention, a rate control mechanism is provided which 
varies the number of bits generated per frame, on a frame 

3 5 by frame basis. Due to the tree encoding structure 

described above, the number of bits output for a given 
frame is dependant upon the number of trees ascended in 
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the tree encoding process. The decisions of whether or 
not to ascend a tree are made in the lowest high frequency 
octaves of the tree structure. As can be seen from Figure 
2 5 , there are relatively few number of blocks in the 
5 lowest frequency of the sub-bands, as compared to the 

number of blocks higher up in the sub-band trees. Given a 
particular two-by-two block in the tree structure, it is 
possible to decrease the value of Q in the equation for 
the threshold limit until that particular block is 

10 determined to be "interesting". Accordingly, a particular 
Q is determined at which that particular block becomes 
interesting. This process can be done for each block in 
the lowest frequency HG, GH and GG sub-bands. In this 
way, a histogram is generated indicating a number of 

15 two-by-two blocks in the lowest frequency of the three 
sub-bands which become interesting at each particular 
value of Q. 

From this histogram, a relationship is developed of 
the total number of two-by-two blocks in the lowest 

20 frequency of the three sub-bands which are interesting for 
a given value of Q. Assuming that the number of blocks in 
the lowest frequency octave of the three sub-bands which 
are interesting for a given value of Q is representative 
of the number of bits which will be generated when the 

25 tree is ascended using that given value of Q, it is 

possible to determine the value of Q at which a desired 
number of bits will be generated when that frame is coded 
with that value of Q. Furthermore, the greater the 
threshold is exceeded, the more bits may be needed to 

30 encode that tree. It is therefore possible to weight by Q 
the number of blocks which are interesting for a given 
value of Q. Finally, the Q values so derived should be 
averaged between frames to smooth out fluctuations. 

The encoder model RM8 of the CCITT Recommendation 

35 H.261 is based on the DCT and has the following 

disadvantages. The rate control method used by RH8 is a 
linear feedback technique. Buffer fullness is 
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proportional to Q. The value of Q must be adjusted after 
every group of blocks (GOB) to avoid overflow or underflow 
effects. This means that parts of the image are 
transmitted at a different level quality from other parts. 
5 During parts of the image where little change occurs, Q 
drops which can result in uninteresting areas being coded 
very accurately. The objects of interest are, however, 
usually the moving ones. Conversely, during the coding of 
areas of high activity, Q rises creating large errors in 

10 moving areas. When this is combined with a block based 
transform, the errors can become visually annoying. 

The method of rate control described in connection 
with one embodiment of the present invention uses one 
value of Q for the whole frame. The value of Q is only 

15 adjusted between frames. All parts of an image are 
therefore encoded with the same value of Q. Moreover, 
because the tree structure allows a relatively few number 
of blocks to be tested to determine an estimate of the 
number of bits generated for a given frame, more 

2 0 intelligent methods of varying Q to achieve an overall 
desired bit rate are possible than are possible with 
conventional compression/decompression techniques. 

TREE BASED MOTION ESTIMATION 
Figure 39 represents a black box 1 on a white 

2 5 background 2. Figure 4 0 represents the same black box 1 

on the same white background 2 moved to the right so that 
it occupies a different location. If these two frames of 
Figures 39 and 40 are encoded according to the above 
described method, there will be a tree in the wavelet 

3 0 decomposition which corresponds with the white-to-black 

edge denoted 3 in Figure 39. Similarly, there will be 
another tree in the wavelet decomposition of the image of 
Figure 40 which represents the white-to-black edge 3' the 
wavelet decomposition of the image of Figure 40. All of 
3 5 the data values corresponding to these two trees will be 
determined to be "interesting" because edges result in 
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interesting data values in all octaves of the 
decomposition. Moreover, due to the movement of the 
corresponding edge of black box 1, all the data values of 
the edges of both of these two trees will be encoded as 
5 interesting data values in the resulting compressed data 
stream. The method described above therefore does not 
take into account that it is the same data values 
representing the same white-to-black edge which is present 
in both images but which is just located at a different 
10 location. 

Figure 41 is a one dimensional representation of an 
edge. The corresponding low path component data values 
are not illustrated in Figure 41. Data values 4, 5, 6, 7, 
8, and 9 represent the "interesting" data values of Figure 

15 41 whereas the other data values have low data values 
which makes those blocks "non-interesting". In the 
representation of Figure 41, data values 4 and 5 are 
considered a single two data value block. Similarly, 
blocks 6 and 7 are considered a single block and blocks 8 

20 and 9 are considered a single block. Figure 41, although 
it is a one dimensional representation for ease of 
illustration, represents the edge 3 of the frame of 
Figure 39. 

Figure 42 represents the edge 3* shown in Figure 40. 

25 Figure 42 indicates that the edge of black box 1 has moved 
in location due to the fact that the values 19 and 21 
which in Figure 41 were in the two data value block 8 and 
9 are located in Figure 42 in the two data value block 10 
and ll. In the encoding of Figure 42 f rather than 

3 0 encoding and sending into the compressed data stream the 
values 19 and 21, a control code is generated which 
indicates the new locations of the two values. Although 
numerous control codes are possible, only one embodiment 
is described here. 

3 5 When the two data value block 10 and 11 is tested to 

determine whether it is interesting or not, the block 
tests to be interesting. The neighboring blocks in the 
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old frame are, however, also tested to determine whether 
the same values are present. In this case, the values 19 
and 21 are determined to have moved one two data value 
block to the right. An "interesting with motion" token is 
5 therefore generated rather than a simple "interesting" 
token. A single bit 1 is then sent indicating that the 
edge represented by values 19 and 21 has moved to the 
right. Had the edge moved to the left, a control code of 
0 would have been sent indicating that the edge 

10 represented by values 19 and 21 moved one location to the 
left. Accordingly, in the encoding of Figure 42, an 
"interesting with motion" token is generated followed by a 
single control code l. The interesting values 19 and 21 
therefore need not be included in the compressed data 

15 stream. The video decoder receiving this "interesting 
with motion" token and this control code 1 can simply copy 
the interesting values 19 and 21 from the old frame into 
the indicated new location for these values in the new 
frame obviating the need for the video encoder to encode 

20 and transmit the actual interesting data values 

themselves. The same token and control codes can be sent 
for the two data values corresponding to a block in any 
one of the octaves 0, l or 2, 

Figure 4 3 represents the motion of the edgre 3 of 

25 Figure 39 to a new location which is farther removed than 
is the new location of black box 1 shown in Figure 40. 
Accordingly, it is seen that the values 20 and 21 are 
located to the right at the two data value block 12 and 
13. In the encoding of this two data value block 12 and 

3 0 13 a token indicating "interesting with motion" is 
generated. Following that token, a control code 1 is 
generated indicating motion to the right. The video 
encoder therefore need not encode the data values 20 and 
21 but merely needs to generate the interesting with 

3 5 motion token followed by the motion to the right control 
code. When the video encoder proceeds to the two data 
values block 14 and 15, the video encoder need not send 
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the "interesting with motion" token but rather only sends 
the left control code 0. Similarly, when the video 
encoder proceeds to encode the two data value block 16 and 
17, the video encoder only sends the left control code 0. 
5 The control codes for octaves 0 and 1 do not denote motion 
per se but rather denote left or right location above a 
lower frequency interesting block of the moving edge. 
This results in the video encoder not having to encode any 
of the actual data values representing the moved edge in 

10 the decomposition of Figure 43* 

The one dimensional illustration of Figures 41, 42 
and 43 is presented for ease of illustration and 
explanation. It is to be understood, however, that this 
method of indicating edge motion is used in conjunction 

15 with the above described two dimensional wavelet 
decomposition such as the two dimensional wavelet 
decomposition illustrated in Figure 25. The video encoder 
searches for movement of the data values representing an 
edge only by searching the nearest neighboring blocks of 

20 data values in the old frame. This method can be used to 
search many neighbors or a few neighbors depending on the 
application. The counter scheme described in connection 
with Figures 27 and 28 can be used to determine the 
locations of those neighboring blocks. Although the edge 

25 motion illustrated in connection with Figures 41, 42, and 
43 shows the very same data values being moved in the tree 
structure of the decomposition, it is to be understood 
that in practice the values of the data values 
representing the same edge may change slightly with the 

3 0 movement of the edge. The video encoder takes this into 
account by judging corresponding data values using a 
motion data value threshold to determine if corresponding 
data values in fact do represent the same edge* By 
indicating edge motion and not sending the edge data 

3 5 values themselves it is possible to both increase the 
compression and also improve the quality of the 
decompressed image. 
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SIX COEFFICIENT QUASI -DAUBECHIES FILTERS 
The Daubechies six coefficient filters are defined by the 
six low pass filter coefficients, listed in the table 
below to 8 decimal places. The coefficients are also 
5 defined in terms of four constants, a, /?, y and e, where a 
= 0.10588942, 0 = -0.54609641, y = 2.4254972 



and € 


= 3.0059769. 




Daubechies 
coefficients 


Alternative 
repreeentat ion 


Normalized 
coefficients 


Converted 
Coefficients 


a 

b 


0.33267055 
0. 80689151 


1/e 
y/e 


0.2352336 
0.57055846 


30 
128 

73 
128 


c 


0.45987750 


-/S(o+ 7 )/€ 


0.3251825 


41 
128 


-d 


-0. 13501102 


3(1 - ay)/e 


-0.095467208 


-12 
128 


-e 


-0.08544127 


-cry/e 


-0.060416101 


-7 
128 


f 


0.03522629 


aft 


0.024908749 


3 
128 



Table 4 

15 The coefficients (a f b, c, -d, -e, f) sum to ^7 . The 
normalized coefficients sum to 1, which gives the filter 
the property of unity gain, which in terms of the 
alternative representation is equivalent to a change in 
the value of € to 4.2510934. These values can be 

20 approximated to any given precision by a set of fractions. 
In the example shown above, each of the normalized values 
has been multiplied by 128 and rounded appropriately, thus 
the coefficient a has been converted to -2iL # Filtering 
is therefore possible using integer multiplications rather 

25 than floating point arithmetic. This greatly reduces 

implementation cost in terms of digital hardware gate 

* * * 
count and computer software speed. The following 

equations show a single step in the filtering process, the 

outputs H and G being the low and high pass outputs, 

30 respectively: 

H 1 =aD 0 +bD 1 +cD 2 -dD 3 -eD 4 +fD 5 (equ. 72) 



WO 94/23385 



PCT/GB94/00677 



- 81 - 

G 1 =-fD 0 -eD l +dD 1 +cD 3 -bD 4 +aD 3 (equ. 73) 

H, and G x are calculated as follows. Each data value D 
is multiplied by the relevant integer numerator (30, 73, 
41, 12, 7, 3) and summed as shown. The values of H and G 
5 are found by dividing the summations by the constant 128. 
Because 128 is an integer power of 2, the division 
operation requires little digital hardware to implement and 
only simple arithmetic shift operations to implement in 
software. The filters H and G are quasi-perfect 
10 reconstruction filters: 

a+b+c-d-e+f=l (equ, 74) 

-f-e+d+c-b+a»0 (equ. 75) 

a+c-e=-| (equ. 76) 

f-d+b^-i (equ. 77) 

15 Equation 74 guarantees unity gain. Equation 75 

guarantees that the high pass filter will generate zero for 
a constant input signal. Equations 76 and 77 guarantee 
that an original signal once transferred can be 
reconstructed exactly, 
20 The following equations show a single step in the 

inverse transformation: 

Dj^f-eHo-bGo+cH^dGj+aHj-fGj) (equ. 78) 

D 3 =»2(fH 0 +aG 0 -dH,+cG 1 +bH 2 -eG 2 ) (equ. 79) 

As for the forward filtering process, the interleaved 
25 H and G data stream is multiplied by the relevant integer 
numerator and summed as shown. The output D data values 
are found by dividing the summations by the constant 64, 
which is also an integer power of 2. 

To calculate the first and last H and G values, the 
30 filter equations must be altered such that values outside 
the boundaries of the data stream are not required. For 
example, if H„ is to be calcualted using the six coefficient 
filter, the values D., and D. 2 would be required. Because 
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these values are not defined, a different filter is used at 
the beginning and end of the data stream. The new filters 
are determined such that the reconstruction process for the 
first and last two data values is possible. The following 
5 pair of equations show the filter used to calculate the 
first H and G values: 

H^cDo-dD^eDj+fD, (equ. 80) 

Go^dDo+cD^bDi+aDj (equ. 81) 

The last H and G values are calculated with: 
10 H 3 =aD s +bD 9 +cD A -dD B (equ. 82) 

G5-fD!-eD 9 +dD A +cD B (equ. 83) 

In this case, these equations are equivalent to using 
the non-boundary equations with data values outside the 
data stream being equal to zero. The following inverse 
15 transform boundary filters are used to reconstruct the 
first two and last two data values: 

D 0 »2( (c-^Ht+ld+^G^aH^fGj (equ. 84) 

D 1 -2{{±-d)Ht+lc-^)G 0 +bH l -eG l ) (egu. 85) 

D A -2(-eH A -bG A +(c-£)H s +(d-£)G 3 ) (egu. 86) 

D B =2(£H A +aG r (d+-£)H 5 +(c-£)G 5 ) (e<ju. 87) 



INCREASING SOFTWARE DECOMPRESSION SPEED 
A system is desired for compressing and decompressing 
video using dedicated digital hardware to compress and 

20 using software to decompress. For example, in a video mail 
application one user uses a hardware compression expansion 
card for an IBM PC personal computer coupled to a video 
camera to record a video message in the. form of a video 
message file. This compressed video message file is then 

25 transmitted via electronic mail over a network such as a 
hardwired network of an office building. A recipient user 
receives the compressed video message file as he/she would 
receive a normal mail file and then uses the software to 
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decompress the compressed video message file to retrieve 
the video mail. The video mail may be displayed on the 
monitor of the recipients personal computer. It is 
desirable to be able to decompress in software because 
5 decompressing in software frees multiple recipients from 
purchasing relatively expensive hardware. Software for 
performing the decompression may, for example, be 
distributed free of charge to reduce the cost of the 
composite system. 

10 In one prior art system, the Intel Indeo video 

compression system, a hardware compression expansion card 
compresses video and a software package is usable to 
decompress the compressed video. This system, however, 
only achieves a small compression ratio. Accordingly , 

15 video picture quality will not be able to be improved as 
standard personal computers increase in computing power 
and/ or video bandwidth. 

The specification above discloses a method and 
apparatus for compressing and decompressing video. The 

20 software decompression implementation written in the 
programming language C disclosed in Appendix A only 
decompresses at a few frames per second on a standard 
personal computer at the present date. A method capable of 
implementation in software which realizes faster 

25 decompression is therefore desirable. 

A method for decompressing video described above is 
therefore modified to increase software execution speed. 
Although the b=*19/32, a-11/32, c-5/32 and d=3/32 
coefficients used to realize the high and low pass forward 

30 transform perfect reconstruction digital filters are used 
by dedicated hardware to compress in accordance with an 
above described method, the coefficients b=5/8, a=3/8, 
c=l/8 and d=l/8 are used to decompress in software on a 
digital computer. The coefficients are determined as shown 

35 in the table below. 
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a " = .3415(8) = 2.732 = 1 

8 

b s 3 -5915(8) = 4.732 * I 

3-JJ 8 
c = — ^ = .1585(8) = 1.268 = I 
l~ 8 

d = " p s -0915 (8) = 0.732 = 1 
8 8 

5 Table 5 

An even start inverse transform digital filter in 
accordance with the present embodiment is: 

D 0 = 4[(b-a)Ho + (c-d)G 0 ] (equ . 88) 

where, for example, D 0 is a first inverse transformed data 
10 value indicative of a corresponding first data value of a 

row of the original image, and where Ho and G 0 are first low 

and high pass component transformed data values of a row of 

a sub-band decomposition. 

An odd end inverse transform digital filter in 
15 accordance with the present embodiment is: 

D B = 4[(c+d)H, - (a+b)G 3 ] (equ. 8 9) 

where, for example, D B is a last inverse transformed data 
value indicative of a corresponding last data value of a 
row of the original image, and. where H, and G, are last low 
20 and high pass component transformed data values of a row of 
a sub- band decomposition. 

An odd interleaved inverse transform digital filter in 
accordance with the present embodiment is: 

= |H(x-l)-|G(x-l) + 2H(x) + iG(x) (equ . 90) 

25 An even interleaved inverse transform digital filter 

in accordance with the present embodiment is: 

^f£i = -iH(x-l) + jG(x-l)+iH<x) + A G (x) (equ. 91) 

As indicated by equations 90 and 91, the odd and even 
interleaved inverse transform digital filters operable on 
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the same H and G values of the sub-band decomposition but 
generate the odd and even inverse transformed data values 
in a row between the even start and odd end filters of 
equations 88 and 89. 
5 Using the above even start, odd end, odd interleaved 

and even interleaved inverse transform digital filters, a 
frame rate of approximately 15 frames/second is realizable 
executing on a Macintosh Quadra personal computer having a 
6804 0 microprocessor. Digital filters using the 

10 coefficients b=5/8, a»3/8, c=l/8 and d=l/8 may also be 
realized in dedicated digital hardware to reduce the cost 
of a dedicated hardware implementation where a slightly 
lower compression ratio is acceptable. 

To further increase software decompression speed when 

15 decompressing video on a digital computer, only two octaves 
of inverse transform are performed on video which was 
previously compressed using three octaves of forward 
transform* This results in the low pass component of the 
octave 0 decomposition. The low pass component of the 

20 octave 0 decomposition is a non-aliased high quality 
quarter size decimated version of the original image. 
Rather than performing octave 0 of inverse transform, 
horizontal linear interpolation is used to expand each row 
of data values of the low pass component of the octave 0 

25 decomposition into twice the number of data values. To 
expand the number of rows, each row of interpolated data 
values is replicated once so that the total number of rows 
is doubled. In. some embodiments, interpolation techniques 
other than linear interpolation are used to improve image 

30 quality. For example, spline interpolation or polynomial 
interpolation may be used. 

To further increase software execution speed when 
decompressing video, luminance data values are decompressed 
using the digital filters of equations 88, 89, 90 and 91. 

35 The chrominance data values, on the other hand, are 

decompressed using even and odd interleaved reconstruction 
filters having a fewer number of coefficients than four. 
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In one embodiments, two coefficient odd interleaved Haar 
and even interleaved Haar filters are used. The even 
interleaved Haar reconstruction filter is: 

D 0 = (H 0 + G 0 ) (equ, 92) 

5 The odd interleaved Haar -reconstruction filter is: 

Dt = (Ho - G 0 ) (equ. 93) 

Because the above Haar filters each only have two 
coefficients, there is no boundary problem as is addressed 
in connection with an above-described method. Accordingly, 

10 another start inverse transform digital filter and another 
end inverse transform digital filter are not used* 

To increase software execution speed still further 
when decompressing video, variable-length SEND and 
STILL_SEND tokens are used. Data values are encoded using 

15 a Huffman code as disclosed above whereas tokens are 
generated in variable-length form and appear in this 
variable- length form in the compressed data stream. This 
allows decompression to be performed without first 
calculating flags. 

20 Figure 44 shows variable-length tokens used for 

encoding and decoding in accordance with some embodiments 
of the present invention. Because transitions from SEND 
mode to STOP mode or from STILL_SEND mode to STOP mode 
occur most frequently of the transitions indicated in 

25 Figure 44, the corresponding tokens consist of only one 
bit. 

In general, if an area changes from white to black in 
two consecutive frames of a video sequence and if the 
encoder is in LPF_SEND mode, then the difference between 
30 the corresponding data values after quantization will be 
much larger than 37. 3 7 is the maximum number encodable 
using the specific Huffman code set forth in connection 
with an above-described method. Because such a large 
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change in data value cannot be encoded, an artifact will 
be generated in the decompressed image for any change in 
quantized data values exceeding 37. Accordingly, the. 
Huffman code in the table below is used in accordance with 
5 one embodiment of the present invention. 



HUFFMAN CODE 




q index 




0 




0 




lsl 




±1 




IsOl 




+2 




lsOOl 




±3 




IsOOOl 




±4 




IsOOOOl 




±5 




1S000001 




±6 




laOOOOOOl 




±7 




lsOOOOOOO (|qindex|-8) 




±8 . . ±135 





Table 6 



In Table 6 above, the value (\qindex\ - 8) is seven bits 
in length. The s in Table 6 above is a sign bit. 
This embodiment is not limited to video mail 

20 applications and is not limited to systems using dedicated 
hardware to compress and software executing on a digital 
computer to decompress. Digital circuitry of a general 
purpose digital computer having a microprocessor may be 
used to decode and inverse transform a compressed image 

25 data stream. The coefficients 5/8, 3/8 , 1/8 and 1/8 

independent of sign may be the four coefficients of four 
coefficient high and low pass forward transform perfect 
reconstruction digital filters used to transform image 
data values into a sub-band decomposition. 
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Although the present invention has been described by 
way of the above described specific embodiments, it will be 
understood that certain adaptations, modifications, 
rearrangements and combinations of various features of the 
5 specific embodiments may be practiced without departing 
from the scope of the invention. Filters other than the 
four coefficient quasi-Daubechies filters can be used. In 
some embodiments, six coefficient quasi-Daubechies filters 
are used. Embodiments of this invention may, for example, 

10 be practiced using a one-dimensional tree structure, a two- 
dimensional tree structure, or a three-dimensional tree 
structure. Rather than testing whether or not a two-by-two 
block of data values is interesting, blocks of other sizes 
may be used. Three-by-three blocks of data values may, for 

15 example, be tested. Blocks of different sizes may be used 
in different octaves of a decomposition. In certain 
embodiments, there are different types of interesting 
blocks. The use of tokens in combination with use of a 
tree structure of a decomposition to reduce the number of 

20 data values encoded may be extended to include other tokens 
having other meanings. The "interesting with motion 11 token 
is but one example. Tree structures may be used in 
numerous ways to estimate the activity of a frame for rate 
control purposes. Numerous boundary filters, thresholds, 

25 encoder and decoder modes, token schemes, tree traversing 
address generators, quantization schemes, Huffman-like 
codes, and rate control schemes will be apparent from the 
specific embodiments. The above-described specific 
embodiments are therefore described for instructional 

3 0 purposes only and are not intended to limit the invention 
as set forth in the appended claims. 
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source/Bits, c 



/* 

Reading and writing bits from a file 

*/ 

^include "../include/xwave.h" 
#include ".. /include/Bits, h" 

Bits bopen( name, mode) 

String name, mode; 

{ 

Bits bits = (Bits)MALLOC(sizeof(BitsRec)); 

if((bits- > fp=fopen(name t mode)) = =(FILE*)0)Eprintf(' , Failed to open binary 
fiie\n w ); /*change*/ 

bits- > bufsize =0; /*new*/ 

bits- > buf = (unsigned char)0; / *new*/ 

return(bits); 

} 

void bclose(bits) 
Bits bits; 
{ 

if(fclose(bits->rp)!=0) Eprintf("Failed to close binary file\n"); /*was: 
fclose(bits->fp)*/ 
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XtFree(bits); 



void bread(bytes,mim,bits) 



unsigned char 



•bytes; 



int 



num; 



Bits bits; 



int byte-O, bit=0,pull,b; 

bytes [byte] =0; 
while(num>0) { 

if (bits- > bufsize = =0) { 

pull = fgetc(bits- > fp); 
if(pull==EOF) 
{ 

/♦printfCEORn"); Previously didn't check for 
EOF:bits- > buf = (unsigned char)fgetc(bits- > fp)*/ 



byteslbyte] =((l&bits-> buf)! =0)?bytes[byte] | (1 < <bit):bytes[bytej& -(1 < <bit); 



for(b=bvte+l;b<num/8+l;b+ +) 
bytes [b] = (unsigned char)0; 



return; 



} 

bits- > buf = (unsigned char)pull; 
bits->bufsize=8; 



if (bit==7) { bit=0; byte+ + ; bytesfbyte] =0; } 
else bit++; 

bits- > buf = bits- > buf > > 1 ; 



/* was bit==8 */ 
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bits->bufsize--; 
num-; 

} 

} 

void bwrite(bytes,num,bits) 

unsigned char *bytes; 
int num; 
Bits bits; 

{ 

int byte=0, bit=0; 
unsigned char xfer; 

while(num > 0) { 

if (bit==0) { 

xfer=bytes[byte+ +]; 



#>m irrr tr>% ti r 
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source/CoIor.c 
/♦ 

* Color routines 
*/ 

^include " . ./include/xwave.h" 
#deftne GAMMA 1.0/2.2 

int 

VisualClass[6] = {PseudoColor f DirectCoIor ,TnieColor t StaticColor f GrayScale,StaticGray}; 

/* Function Name: Range 

* Description: Range convert for RGB/YUV calculations 

* Arguments: old_x - old value (O..old_r-1) 

* old_r - old range <new_r 

* new r - new range 

* Returns: old_x scaled up to new range 
*/ 

int Range(oId_x,old_r,new_r) 

int oldjc, old_r, new_r; 
{ 

retuin((oldjc*newjr)/oldj:); 

} 

./* Function Name: Gamma 

* Description: Range convert with Gamma correction for RGB/YUV calculations 

* Arguments: as Range + 

* factor - gamma correction factor 
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old_x gamma corrected and scaled up to new range 

int Gamma(oldjc,old_r,new_r, factor) 

int oid_x, old_r, new_r; 
double factor; 

{ 

return((int)((double)new_r *pow((double)old_x/ (double)old_r , factor))) ; 

} 

/* Function Name: Dither 

* Description: Range convert with dithering for RGB/YUV calculations 

* Arguments: levels * output range (0..1evels-l) 

* pixel - pixel value (0..1 < <8+precision-l) 

* x, y - dither location 

* precision - pixel range (0..! < <8+precision-l) 

* Returns: dithered value (0..1evels-l) 
*/ 

int Dither(levels,pixel,x,y,precision) 

int pixel, levels, x t y, precision; 

{ 

int bits =8+ precision, 

pixlev=pixel*Ievels t 

value =(pixlev> >bits)+((pixlev-(pixlev&(-l< < bits))) > > precision > global- >dither[x 
&15][y&15]?l:0); 



* Returns: 
*/ 
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retum( value > = levels?le vels- 1 : value) ; 

} 

/* Function Name: ColCvt 

* Description: Converts between RGB and YUV triples 

* Arguments: src - source triple 

* dst - destination triple 

* rgb_yuv - convert direction RGB- > YUV True 

* max - range of data (max- 1.. -max) 

* Returns: alters dst. 
*/ 

void ColCvt(src,dst,rgb_yuv,max) 

short src[3], dst[3]; 
Boolean rgb_yuv; 
int max; 

{ 

double rgb_yuv_mat(2][3][3]={{ 
{0.299,0.587,0.114}, 
{-0.169,-0.3316,0.5}, 
{0.5,-0.4186,-0.0813} 

}.{ 

{1,0,1.4021}, 

{1,-0.3441,-0.7142}, 

{1,1.7718,0} 

}}; 

int i, channel; 



for(channel=0;channei<3;channel-h+) { 
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double sum =0.0; 

for(i=0:i<3;i + +) 
sum+ =(double)(src[i])*rgb_yuv_mat[rgb_yuv?0: 1] (channel] [i]; 

dst[channel] = (int)sum < -max?-max:(int)sum> max-l?max-l :(short)sum; 

} 

} 

/* Function Name: CompositePixel 

* Description: Calculates pixel value from components 

* Arguments: frame - Frame to be drawn on 

* x, y - coordinate of pixel in data 

* X, Y - coordinate of pixel in display 

* Returns: pixel value in colormap 
*/ 

int CompositePixel(frame,x,y,X,Y) 

Frame frame; 
int x, y, X, Y; 

{ 

Video vid= frame- > video; 

int channel = frame- > channel, pixel, value =0; 

if (channel! =3) { 

pixel =(int)vid- > data(channel] [frame- > frame] [Address2(vid,channel,x t y)] +(128 < < vid- 
> precision); 

value =Dither(global- > levels,pixeKX,Y,vid- > precision); 
} else for(channel=0;channel<3;channel + +) { 
im 



ot inr**rrrt rrr rucct /oi n r ten 
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levels =vid- > type = = RGB?global- > rgbjevels: global- >yuvjevels[channel]; 

pixel =(int)vid- > data [channel] [frame- > frame][Address(vid,channel,x,y)] +(128 < < vid- 
> precision), 

value = levels*value +Dither(levels,pixei,X, Y, vid- > precision); 

} 

return( value); 

} 

void InitVisualO 
{ 

Display *dpy = XtDisplay(global- > toplevel); 

int scrn = XDefaultScreen(dpy ) f class =0, depth=8, map, i, r, g, b, y p u, v; 
String 

VisualNames[6] - { "PseudoCoIor" , "DiiectColor" , TraeColor" , "StaticColor" , "Grayscale", 
"StaticGray"}; 

XColor color; 

global- > visinfo=(XVisualInfo *)MALLOC(sizeof(XVisualInfo)); 
while(depth>0 

&&!XMatchVisualInfo(dpy l scrn f depth, VisualClass[class],global- > visinfo)) 
if (class ==5) {class =0; depth--;} else class ++; 
Dprintf("Visual: %s depth %d\n",VisualNames[class] t depth); 
global- > palettes = (Palette)MALLOC(sizeof(PaletteRec)); 
strcpy(global- > palettes- > name, "Normal"); 
global- > palettes- > next * NULL; 
global- > no _pals = 1 ; 
switch(global-> visinfo- > class) { 
case TrueColor: 
case DirectColor: 
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case SuticColor: 
case Grayscale: 

fprintf(stderr /'Unsupported visual type: %s\n\VisualNames[class]); 
exit(); 
break; 
case PseudoColor: 

global- > levels = global- > visinfo- > colormap_size; 

global- > rgbjevels=(int)pow((double)global- > levels, 1 .0/3.0); 

for(map==0;map<2;map + +) { /* rgb non-gamma and gamma maps */ 



global- > cmapsfmap] =XCreateColonnap(dpy ,XDefaultRootWindow(dpy) t global- > visinfo 
-> visual, Alloc All); 

for(r=0;r < global- > rgbjevels;r+ +) 

for(g =0;g < global- > rgb Jevelsjg + +) 

for(b =0;b < global- > rgb Jevelsjb + +) { 

color.pixel=(r*global-> rgb_Ievels+g)*global- > rgbjevels+b; 

color.red=(map&l)?Gamma(r,global- > rgbJevels,65536,GAMMA):Range(r,global- > rg 
bjevels,65536); 

color.green=(map&l)?Gamma(g,global->rgb_!evels,65536,GAMNtA):RM 
rgbjevels,65536); 

color.blue =(map&l)?Gamma(b, global- > rgbJevels,65536,GAMMA):Range(b,global- > r 
gbjevels,65536); 

color, flags =DoRed | DoGreen j DoBlue; 



XStoreColor(dpy,global- > cmaps[map],&color); 

color.pixel = global- > levels-1; 
color. red = 255 < <8; 
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color.greea=255< <8; 

color. blue = 255 < <8; 

color, flags =DoRsd | DoGreen | Dofilue; 

XStoreColor(dpy, global- > cmaps[map],&color); 

} 

for(map=2;map<4;raap++) { /* mono non-gamma and gamma maps */ 

global- > cmaps[map] = XCreateColormap(dpy ,XDefaultRootWindow(dpy),global- > visinfo 
->visual,AllocAll); 

for(i =0;i < global- > visinfo- > colonnap_size;i + +) { 
color, pixel =i; 

color.red =(map&l)?Gamma(i, global- > le vels, 65536, GAMMA):Range(i, global- > levels, 6 
5536); 

color.green=(mapi&l)?Gamma(i # global- > levels,65536 t GAMMA):Range(i, global- > levels 
,65536); 

color.blue=(map&l)?Gamma(i,global-> levels,65536,GAMMA):Range(i,global- > levels, 
65536); 

color. flags =DoRed | DoGreen j DoBlue; 
XSloreColoKdpy .global- > cmaps[map] ,&color); 

} 

global- > yuv Jevels[0] = (int)pow((double)global- > levels, 1.0/2.0); 
global- > yuv Jevels[l] = (int)pow((double)g!obal- > levels, 1 .0/4.0); 
global- > yuv Jevels[2] = (int)pow((double)global- > levels, 1 .0/4.0); 
for(map=4;map<6;map++) { /* yuv non-gamma and gamma maps */ 



global- > cmaps[map] =XCreateColormap(dpy t XDefaultRootWindow(dpy), global- > visinfo 
-> visual, AllocAll); 

for(y = 0;y < global- > yuv Jevels[0] ;y + + ) 
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for(u =0;u < global- > yuv_levels(l];u+ +) 

for(v=0;v< global- >yuv_levels[2];v++) { 
short 

src[3] = {(short)(Range(y, global- > yuv_levels[0],65536)-32768). 

(short)(Range(u, global- > yuv_levels[l],65536)-32768), 

(short)(Range(v,global- > yuv_levels[2],65536)-32768)}, <Ut[3]; 

ColCvt(src,dst,False,65536/2); 

color, pixel =(y*global- > yuv_levels[l] +u)*global- > yuv_levels[2] +v; 

color.red=(map&l)?Gamma((int)dst[0] +32768,65536,65536,GAMMA):(int)dst[0] +3276 
8; 

color.green=(rrap&l)?Gamma((int)dst[l] +32768,65536,65536,GAMMA):(int)dst[l] +32 
768; 

color, blue =(map&l)?Gamma((int)dstI2] +32768,65536,65536,GAMMA):(int)dst[2] +327 
68; 

color, flags =DoRed j DoGreen j DoBlue; 

XStoreColor(dpy, global- > cmaps[map),&color); 

} 

color.pixel = global- > levels- 1; 

color.rcd=255< <8; 

color.green=255< <8; 

color.blue=255< <8; 

color. flags =DoRed | DoGreen j DoBlue; 

XStoreColor(dpy .global- > cmaps[map],&color); 

} 
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global- > palettes- > mappings = NULL; 
break; 
case StaticGray: 

global- > levels = 1< < depth; 

for(i = 0 ; i < 6 ; i + + ) global- > cmaps [i] = XDefaultColormap(dpy , sera) ; 
color.pixel=0; 

XQueryColor(dpy,XDefaultColonnap(dpy,scrn),&color); 
if (color.red= =0 && color.green= =0 && color.blue= =0) 
global- > palettes- > mappings = NULL; 
else { 

global* > palettes- > mappings = (Map)MALLOC(sizeof(MapRec)); 

global- > palettes- > mappings- > start =0; 

global- > palettes- > mappings- > finish = global- > levels- 1 ; 

global- > palettes- > mappings- >m=-l; 

global- > palettes- > mappings- > c * global- > levels- 1 ; 

global- > palettes- > mappings- > next = NULL; 

} 

break; 

} 

} 



Colormap ChannelCmap(channeLtype,gamma) 



int channel; 
VideoFormat type; 
Boolean gamma; 



Colormap cmap; 



if (channel! =3 1 1 type == MONO) { 

if (gamma) cmap=global->cmaps[global->cmapsl2] = =NULL?3;2]; 
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else cmap = global- > cmaps(global- > cmaps(3] = = NULL?2:3]; 
} else if (type == RGB) { 

if (gamma) cmap = global- > cmaps[global- > cmaps[0] = = NULL? 1:0]; 

else cmap = global- > cmaps(global- > cmaps( 1 ] = = NULL70 : 1 ] ; 
} else { 

if (gamma) cmap = global- > cmapsfglobal- > craaps[4] = =NULL?5:4]; 
else cmap = global- > cmaps(global- > cmaps[5] = =NULL?4:5]; 

} 

return(cmap); 
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source/Convert. c 



^include " . . /include/xwave. h" 
short cti(c) 
char c; 
{ 

return((short)(c) A - 128); 

> 

char itc(i) 

short i; 

{ 

static int e r ro rs =0; 
if(i<-128 || i>127){ 
if (errors ==99) { 

Dprintf("100 Conversion overflows\n"); 
errors =»0; 
} else errors++; 
i=(i< -128)7-128: 127; 

} 

return((char)(i A 128)); 

} 
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source/Convolve3.c 



/* 

2D wavelet transform convolver (fast hardware emulation) 
New improved wavelet coeffs : 11 19 5 3 

*/ 

^include "../include/xwave.h" 
/*. Function Name: Round 

* Description: Rounding to a fixed number of bits, magnitude rounded down 

* Arguments: number - number to be rounded 

* bits - shifted bits lost from number 

* Returns: rounded number 
*/ 

short Round(number,bits) 

int number; 
int bits; 

{ 

if (bits= =0) return((sbort)number); 

else return((short)(number+(l< <bits-l)-(uumber<0?0:l) > > bits)); 

} 

/* Function Name: Convolve 

* Description: Perform a wavelet convolution on image data 

* Arguments: data - data to be transformed 

* dim - convolution direction 



WO 94/23385 



PCT/GB94/0W77 



- 105 - 
size - size of image data 

oct_src, oct_dst - initial and final octave numbers 
data altered 

void Convolve(data,dirn,size,oct_src,oct_dst) 

short *data; 

Boolean dim; 

int size [2], oct_src, oct_dst; 

{ 

int tab[4][4], addr[4] ={-1,-1,-1,-1}, index, mode, i, j, oct, orient, 
area = size[0] *size[ 1] ; 

Boolean fwd_rev = oct_src < oct_dst; 

int windows[12][5]={ 

{1,2,3,-4,2}, /* 0 - normal forward 0 */ 
{4,-3,2,1,3}, /• 1 - normal forward 1 */ 
{1,-2,3,4,2}, /* 2 - normal reverse 0 */ 
{4,3,2,-1,3}, /* 3 - normal reverse 1 */ 
{2,3,4,-4,3}, /* 4 - end forward 0 */ 
{4,-4,3,2,4}, /* 5 - end forward 1 */ 
{2,2,3,-4,2}, /♦ 6 - start forward 0 ♦/ 
{4,-3,2,2,3}, /* 7 - start forward 1 */ 
{3,-4,-4,3,4}, /* 8 - break reverse end dim == False*/ 
{4,3,-3,-4,3}, /* 9 - break reverse start dim== False */ 
{-3,-4,4,3,4}, /* 10 - break reverse end dirn= =True */ 
{-4,3,3,-4,3}, /* 11 - break reverse start dirn==True */ 

}, win[3]; /* 12 - no calculation */ 

for(oct=oct_src;oct! =oct_dst;oct+ =(fwd_rev?l:-l)) { 
long shift =oct-(fwd_rev?0:l); 



* 

* Returns: 
*/ 
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for(orient=0;orieni<2;orient++) { 

Boolean x_y = fwd_rev = = (orient = = 0) ; 

for (index=0;index<(area> >(shift< < l));index ++) { 

long major, minor, value, valuex3, valuexll, valuexl9, valuexf; 

major=index/(size[x_y?0:l]> >shift); 
minor = index-major*(size[x_y?0: 1] > > shift); 
for(j =0;j < 3 ;j + +) win[j] = 12; 
switch(minor) { 
case 0: break; 

case 1: if (!fwd_rev) win[0]=dira?ll:9; break; 

case 2: if (fwd_rev) { win(0]=6; win[l]=7; }; break; 

default: 

if (minor -h 1 = =size[x - y?0: 1] > > shift) { 

if (fwd_rev) { win[0]=4; win(l]=5; } 

else { win[0]=2; win[l]=3; win[2]-dirn?10:8; } 

} else if (fwd_rev) { 

if ((l&minor)==0) { win[0]=0; win[l] = l; } 

} else { 

if ((l&minor)!=0) { win[0]=2; win(l]=3; } 

} 

} 

addr(3&index]=(x jr?minor:major)+size[OJ*(x w y?major:minor)< < shift; 
value = (int)data[addr[3&index]] ; 

valuexi = value +( value < <2); 
valuex3 = value +(value < < 1 ); 
valuex 11= valuex3 + (value < < 3) ; 
valuexl9=valuex3+(value< <4); 
tab[3&index][3]==fwd_rev | j !dirn?valuex3:valuexl9; 
tab[3&index][2] = fwd_rev || dirn?valuex5: valuexll; 
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tab[3&index][l]=fwd_rev j J !dirn?valuexl9:valuex3; 
tab(3&index][0]=fwd_rev |j dirn?valuexll:valuex5; 
for(j=0;j<3 && win(j]! = 12;j++) { 
int conv=0; 



for(i=0;i<4;i++) { 

int wave=dirn?3-i:i; 

conv+ =negif(0 > windows[winD]][wave],tab[3&index+abs(windows[win(j]][i])][wave]); 
} 



data[addr[3&index + windows[win[j]][4]]] =Round(conv,fwd_rev?5:win[jJ > 7?3:4); 
} 

»} 

} 
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source/Copy .c 



/* 

Copy video, includes direct copy, differencing, LPF zero, LPF only, RGB-YUV 
conversion and gamma correction 
*/ 

^include " . ./include/xwave. h" 
^include "Copy.h" 
extern int Shift(); 
extern void ColCvtO; 

void Copy VideoCtrl(w,closurc ,call_data) 

Widget w; 
caddrt closure, call_data; 

{ 

CopyCtrl ctrl - (CopyCtrl)closuie; 

Video new =CopyHeader(ctrl-> video), src=ctrl-> video; 

int frame, channel, i, x, y, X, Y, map[256]; 

if (global- > batch = = NULL) 
ctrl- > mode = (int)XawToggleGetCumeni(ctrl- > radioGroup); 
strcpy(new- > name,ctrl- > name); 
strcpy(new- > files, new- > name); 
switch(ctrl- > mode) { 
case 1: Dprintf("Direct copy\n"); 

new- > UVsample[0] =ctrl- > UVsamplefO]; 

new-> UVsample[l] =ctrl-> UVsample[l]; 
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break; 

case 2 : Dprintf ( * Differences\n" ) ; 
break; 

case 3: DprintffLPF zero\n"); 

break; 

case 4: DprintfCLPF only\n n ); 

new- > trans . type = TRANS_None ; 

new- > size[0] =new- > size[0] > > new- > trans, wavelet. spacefO]; 

new- > size[l]=new- > size[l] > > new- > trans. wavelet.spacefO]; 

break; 

case 5 : Dprintf( "RGB-YUV\n"); 

new- > type = new- > type = = YUV7RGB: YUV ; 
new- > UVsample[0] =0; 
new- > UVsamplefl] =0; 
break; 

case 6: DprintfCGamma conversion^"); 

new- > gamma = !new-> gamma; 
for(i=0;i<256;i++) 
map[i] =gamma(i,256,new- >gamma?0,5:2.0); 

break; 

} 

if (new- > disk= =Tnie) SaveHeader(new); 
for(ftme=0;frame<new->size[2];frame++) { 

GetFrame(src , frame) ; 

Ne wFrame(ne w , frame) ; 

switch(ctrl- > mode) { 

case 1: 

for(channeI =0;channel < (new- > type = =MONO?l :3);channel + +) { 

int size=Size(new,channel,0)*Si2e(new,channeUl) 
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for(y=0;y<Size(new,channel,l);y+ + ) 

for(x =0;x < Size(new,channel,0);x + +) 

new- >data[channel][framel[x+Size(new,channel,0)*yl =src- > data[channell[ftamel[Shift( 
x.src- > type = ■ YUV && 

channel! =0?new- > UVsample[0]-src- > UVsample[0]:0)+Size(src,channel,0)*Shift(y,src- 
> type = = YUV && channel! =0?new->UVsample[l]-src->UVsample[l]:O)]; 

} 

break; 

case 2: 

for(channel=0;channel < (new- > type= =MONO?1 :3);channel + + ) { 

int 

size = Size(new, channel, 0)*Size(new f channel t 1); 

for(i=0;i<size;i++) 

new- > data[channel] [frame] [i] = src- > data[channel] [frame] [i]-(frame- =0?0:sic- > data[ch 
annel][frame-l][i]); 

} 

break; 

case 3: 

for(channel=0;channei < (new- > type = =MONO?l:3);channel+ +) { 

int 

s ize=Size(new 1 channel,0)*Size(new, channel, 1); 

for(i=0;i<size;i++) { 

x=i%Size(new,channel,0); 

y=i/Size(new,channel,0); 

(x%(l< < new- > trans, wavelet. space[new-> type == YUV SlSl channel! =0?1:0])==0 
&& y%(l< < new- > trans, wavelet, space [new- > type= = YUV && 
channel! =0?1:0])==0) 
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new- > data[chaimel] [frame] [i] =0; 

else 

new- > data[channel] [frame] [i] = src- > data[channel] [frame] [i] ; 

} 

} 

break; 

case 4: 

for(channel =0;channel < (new- > type = =M0N0?1 :3);channel + +) { 

int 

size = Size(new,channel,0)*Size(new,channel f 1); 

for(i=0;i<size;i++) { 

x=i%Size(new,channel,0); 

y = i/Size(new, channel, 0); 

new- > data[channel] [frame] [i] =src- > data[channel][frame][(x+(y < < new- > trans. wavele 
t.space[0])*Size(new f channel,O)) < < new- > trans. wavelet. space [0]]; 

} 

} 

break; 

case 5: for(X=0;X<new->size[0];X++) 
for(Y=0;Y<new->size[l];Y++) { 

short srcjriple[3], dst_triple[3]; 

for(channel=0;channel<3;channel+ +) 

src_triple[channel] = src- > data[channel] [frame] [Address(src,channel,X,Y)]; 

ColC vt(src_triple , dstjriple , new- > type = = YUV , 1 < < 7 + new- > precision) ; 

for(channel =0;channel < 3 ;channel + +) 

} 

SUBSTITUTE SHEET (RULE 26) 
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break; 

case 6: 

for(channel=0;channel < (new- > type= =MONO?l :3);channel+ +) { 

int 

size = Size(new,channel,0)*Size(new,channel,l); 

for(i=0;i<size;i++) 
new-> data[channel] [frame][i] = map[src- > data[channel][frame][i] + 128]-128; 

} 

break; 

> 

if (frame >0) FreeFrame(src, frame- 1); 
SaveFrame(new, frame); 
FreeFrame(new,frame); 

} 

FreeFrame(src t src- > size[2]-l); 
new- > next = global- > videos; 
global- > videos =new; 

} 

void BatchCopyCtrl(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

CopyCtrl Ctrl = (CopyCtrl)closure; 

if (Ctrl- > video = = NULL) 
Ctrl- > video = Find Video(ctrl- > src_name ( global- > videos); 
CopyVideoCtrl(w,closure,cail_data); 

} 
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CopyCtrl InitCopyCtrl(name) 

String name; 

{ 

CopyCtrl Ctrl = (CopyCtrl)MALLOC(sizeof(CopyCtrlRec)); 

strcpy(ctrl- > src_name,name); 
strcpy(ctrl- > name, name); 
Ctrl- > modes l; 
return(ctrl); 

} 

#define COPYJCONS 17 

void CopyVideo(w,closure,call_data) 

Widget w; 

caddrt closure, calldata; 

{ 

Video video =(Video)closure; 

CopyCtrl ctrl=InitCopyCtrl(video->name); 

Numlnput UVii9uts=(NumJi^>ut)MAIJL^(2*sizeof(NumInputRec)); 

Message msg - NewMessage(ctrl- > name , N AMELEN) ; 

XtCallbackRec destroy_calin = { 

{Free.(caddr_t)ctrl}, 

{Free,(caddr_t)UVinputs}, 

{CIoseMessage,(caddr_t)msg}, 

{NULL.NULL}, 

'}: 

Widget sheU=ShellWidget( 0 copy_video",w,SW_below,NULL,destroy_cali), 
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form = FonnatWidget( "cpyjbrm" .shell), widgets(COPY_ICONS] ; 
Fonnltem itemsQ = { 

{ " cpy_cancel " , " cancel " , 0.0, FW_icon, NULL} , 
{ " cpy_confinn " , "confirm" , 1 , O.FWJcon, NULL} , 
{"cpytitle'VCopy a video", 2,0,FW_label,NULL}, 
{ "cpy_vid_lab" , "Video Name: n ,0,3,FWJabel,NULL} , 
{ "cpy jext" ,NULL,4,3 ,FW_text, (String)msg} , 

{ "cpy_copy " , "copy " ,0, 5 , FWjoggle, NULL} , 

{ "cpy_difT . "difT ,6,5,FW_toggle,(String)6} , 

{ "cpy_lpf_zero" ,"lpf_zero",7,5,FW_toggle,(String)7}, 

{ "cpy_lpf_only " , "lpfonly " ,8,5,FW_toggle,(String)8} f 

{ "cpy_color" , "color_space",9,5,FWjoggle,(String)9} f 

{"cpy jgamma"/gamma" l 10,5,FW_toggle,(String)10}, 

{ "cpy_UVO_int" ,hOIli,0,6 t FW_integer,(String)&UVinputs[0]}, 

{ "cpy_UVO_down" .NULL, 12,6,FW_down,(String)&UViiiputs[0]} , 

{ "cpy_UV0_up " .NULL, 13.6,FW_up,(String)&UVinputs[0]} , 

{"cpy_UVl_im^NUIX,0J4,FW_mteger,(St^ing)&UVinpuls^ll}, 

{ "cpy_UVl_down",NULL, 12,14,FWjlown,(Strmg)&UVinputs[l]}, 
{"cpy_UVl_up",NULL, 16,14,FW_up,(String)&UVinputs(l]}, 

}; 

XtailbackRec callbacks!] = { 
{ Destroy, (caddr_t)shell }, > 
{NULL.NULL}, 
{Copy VideoCtrl,(caddr_t)ctrl} , 
{Destroy,(caddr_t)shell}, 
{NULL.NULL}, 

{NULL.NULL}. {NULL.NULL}. {NULL.NULL}, {NULL.NULL}, 
{NULL.NULL}, {NULL.NULL}. 

{NumIncDec,(caddr_t)&UVinputs[0] } . {NULL, NULL} , 
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{NumIncDec,(caddr_t)&UVinputs[0]}, {NULL, NULL}, 
{NumIncDec,(caddr_t)&UVinputs[l ] } , {NULL,NULL} , 
{NumIncDec,(caddr_t)&UVinputs[l]}, {NULL.NULL}, 

}; 

DprintffCopy VideoXn" ); 

msg- > rows = 1 ; msg- > cols = NAME_LEN; 
Ctrl- > video = video; 

UVinputs [0] . format = "UV sub-sample X: %d"; 
UVinputs[0].min= 0; 
UV inputs [0] . max = 2 ; 

UVinputs[0]. value = &ctrl- > UVsamplefO]; 
UV inputs [1]. format = "UV sub-sample Y: %d"; 
UVinputs[l].min=0; 
UVinputs[l].max=2; 

UVinputs(l]. value = &ctrl->UVsample[l]; 

Ctrl- > UVsample[0] = video- > UVsample[0] ; 
Ctrl- > UVsample[l] = video- > UVsample[l]; 
FillForm(fonn,COPYJCONS,items,widgets,callbacks); 
Ctrl- > radioGroup = widgets[5] ; 
XtSetSensitive(widgets[6] .video- > size[2] > 1); 
XtSetSensiuve(widgets(7],video-> trans. type! =TRANS_None); 
XtSetSensitive(widgets[8] .video- > trans, type! =TRANS_None); 
XtSetSensmve(widgets[9] .video- > type! =MONO); 
XtSetSenshive(widgets[10],video- > type! =YUV && 
video- > trans, type = =TRANS_None); 
XtPopup(shell.XtGrabExclusive); 

}; 
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source/Frame. c 



/* 

Frame callback routines for Destroy 

*/ 

^include " . ./include/xwave.h" 

^include < XI l/Xmu/SysUtil.h> 

^include <pwd.h> 

extern void Cvtlndex(); 

extern Palette FindPaletteO; 

extern void SetSensitiveO; 

typedef struct { 
Frame frame; 

int frame_number, frame_zoom, frame_palette t frame^channel; 
} ExamCtrlRec, *ExamCtrl; 

void FrameDestroy(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Frame frame = (Frame)closure; 

void CIeanUpPoints() t FrameDelete(); 

Dprintf("FrameDestroy\n"); 
frame- > point- > usage-; 
if (frame- >msg!= NULL) { 
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frame- > msg- > shell = NULL; 
CloseMessage(NULL,(caddr_t)frame- > msg.NULL); 

} 

if (frame- > point- > usage ==0) CleanUpPoints(&gIobal-> points); 
XtPopdown(firame- > shell); 
XtDestroy Widget(frame- > shell); 
FrameDelete(&global- > frames, frame); 

} 

void CleanUpPoints(points) 

Point *points; 

{ 

Point dummy =*poinis; 

if (dummy! = NULL) { 

if (dummy- > usage < 1) { 

♦points = dummy- > next; 

XtFree(dummy); 

CleanUpPoints(points); 
} else CleanUpPoints(&((*points)->next)); 

}; 

} 

void FrameDelete(frames, frame) 
Frame *frames, frame; 

{ 

if (*frames!=NULL) { 

if (*frames = = frame) { 
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int number = frame- > frame; 

frame- > frame =-1; 
FreeFrame(frame- > video, number); 
"frames = frame- > next; 
XlFree(frame); 
} else FrameDelete(&(*frames)->next,frame); 

} 

} 

void ExamineC trl(w , closure , calldata) 

Widget w; 

caddr t closure* call data; 



{ 



ExamCtrl ctri » (ExamCtrl)closure; 
Arg args[l]; 

if (ctrl- > frame- > frame! =ctri- > frame jiumber-ctrl- > frame- > video- > start) { 
int old_frame=ctrl- > frame- > frame; 

ctrl- > frame- > frame =ctrl- > frame jiumber-ctrl- > frame- > video- > start; 
FreeFrame(ctrl- > frame- > video,old_frame); 
GetFrame(ctrl- > frame- > video, ctrl- > frame- > frame); 

} 

ctrl- > frame- > zoom=ctrl-> frame_zoom; 
ctrl- > frame- > palette = ctrl- > frame j>alette; 
ctrl- > frame- > channel = Ctrl- > frame_channel; 
XtSetArg(args[0] f XtNbitmap,UpdateImage(ctrl- > frame)); 
XtSetValues(ctrI- > frame- > image_widget,args,ONE); 
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XtSetArg(args[0] ,XtNcolormap,ChannelCmap(ctrl- > frame- > channel.ctrl- > frame- > vide 
o- > type, Ctrl- > frame- > video- > gamma)); 

XtSetValues(ctrl- > frame- > shell.args.ONE); 

if (Ctrl- > frame- > msg! =NULL) UpdateInfo(ctrl- > frame); 

} 

#define EXAMJCONS 13 
void Examine( w , c losure , calldata) 

Widget w; 

caddr t closure, call_data; 

{ 

ExamCtrl ctrl=(£xamCtrl)MALLOC(sizeof(ExamCtrlRec)); 
Numlnput numinputs = (NurnInrjut)MAIX(X^(2*sizeof(NuiiuiiputRec)); 
XtCallbackRec destroy_callD - { 

{Fiee,(caddr_t)ctri}, 

{ Free , (caddr_t)num_inputs} , 

{NULL,NULL}, 
}, pal_call[2*global->no_pals]; 

Widget sheU =ShellWidget("examine" ,w,SW_below,NULL,destroy_call), 

fonn»FonnatWidget("exam_form",shell), widgets[EXAM_ICONS], 
pal_widgets[global- > no_pals] , pal_shell; 
Frame frame = (Frame)closure; 
Formltem itemsQ-{ 

{ "exam_cancel " , "cancel " ,0,0,FW_icon,NULL}, 
{ "exam_confirm" , "confirm" , 1 ,0,FWJcon,NULL} , 
{ "examjabel", "Examine" ,2,0,FW_label,NULL}, 
{ "exam_ch_lab" , "Channel : " ,0,3,FW_label,NULL} , 

{ "exam_ch_btn" ,ChannelName[frame- > video- > type] [frame- > channel] ,4 ,3 ,FW_button, " 
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exam_cng_ch"}, 



{"exam_pal_lab\ "Palette : \0.4.FW_label,NULL}, 



{ "exam_pal_btn" ,FindPalette(global- > palenes, frame- > palette)- > name, 4,4, FW_button, " 
exam_cng_par } , 



{ " exam_z_int " , NULL, 0,6, FW_integer, (String)&num_inputs[0] } , 
{ " examzdowra " , NULL, 8,6,FW_down,(String)&num_inputs[0] } , 
{' , exam_z_up",NULL,9,6,FW_up,(String)&num_inputs[0]}, 
{"exam_zoom_int" ,>JUlX,0,8,FW_integer,(String)&num_inputs[l]} , 
{ " exam_zoom_dowm " , NULL, 8,8, FW_down, (String)&num_inputs [ 1 ] } , 
{"exam_zoom_up^NUlX,12,8,FW_upXString)&num > _iIIputs[ll}, 



Menultem pal_menu [global- > no_pals] ; 
XtCallbackRec callbacksD={ 

{ Destroy, (caddr_t)shell}, 

{NULL.NULL}, 

{ ExamineC trl, (caddrj)ctrl} , 

{Destroy, (caddrj)shell}, 

{NULL,NULL}, 

{ Numlnc Dec , (caddr_t)&num_inputs [0] } , {NULL, NULL}, 
{NumIncDec,(caddr_t)&mim_inputs[0]}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_mputs[l]}, {NULL, NULL}, 
{ NumlncDec , (caddr_t)&nura_inputs [ 1 ] } , {NULL, NULL}, 



}; 



int 



i, width =0; 



Palette 



pal = global- > palettes; 



XFontStruct *font; 



Arg args[l]; 



caddr t 



dummy[global- > no_pals] , dummy2[global- > no_palsJ ; /* 



gcc-mc68020 bug avoidance */ 



Dprintf( " Examined" ) ; 
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Ctrl- > frame = frame; 

Ctrl- > frame_munber= frame- > frame + frame- > video- > start; 
Ctrl- > frame_zoom= frame- -> zoom; 
Ctrl- > frame_palette = frame- > palette; 
Ctrl- > frame_channel== frame- > channel; 
num_inputs[0] . format = "Frame: %03d" ; 

num_input5[0] . max = frame- > video- > start + frame- > video- > size[2]-l ; 

mim_inputs[0].min= frame- > video- > start; 

num_inputs[0] . value =&ctrl- > frame_number; 

num Jnputs[l]. format^ 'Zoom: %d"; 

num_inputs[l].max»4; 

num_inputs[l] .min=0; 

num_inputs[l] . value =&ctrl- > frame_zoom; 

FillForm(fonn,EXAMJCONS,ite^ 

font=FindFont(widgets[61); 
for(i=0;pall=NULL;pal=pal->next,i++) { 

pal_menu[i] . name = pal- > name; 

paljnenufi] . widgetClass = smeBSBObjectClass; 

pal_menu[i] . label = pal- > name; 

pal_menu[i] . hook = NULL; 

pal_call[i*2],callback=SimpleMenu; 

pal_call[i*2] . closure = (caddr_t)&ctrl- > frame jialette; 

pal_call[i*2 + 1] .callback=NULL; 

pal^call [i*2 + 1 ] . closure = NULL; 

width=TextWidth(width,pal- > name, font); 

} 

pal_shell =ShelIWidget("exam_cng j>aT ,shell,SW_menu,NULL l NULL); 
FillMenu(pal_she 11, global- > no j)als,pal_menu,pal_widgets,pal_call); 
XtSetArg(args(0] ,XtNwidth f 2 + width); 
XtSetValues(widgets[6] ,args,ONE); 
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if (frame- > video- > type = =MONO) XtSetSensitive(widgets{4], False); 
else { 

Menultem ch_menu(4]; 
Widget 

ch_shen=ShellWidget("exam_cng_ch n ,shell,SW_menu,NULL,NULL), ch_widgets[4]; 
XtCallbackRec ch_call[8]; 

font=FindFont(widgets[4]); 
width =0; 

for(i=0;i<4;i + +) { 

ch_menu[i] .name = ChannelName[frame- > video- > type] [i] ; 
ch_menu[i] . widgetClass = smeBSBObjectClass; 
ch_menu[i] . label =ChannelName[frame- > video- > type][i]; 
chjnenu[i].hook=(caddr_t)&ctri- > frame_channel; 
ch_call[i*2] . callback = SimpleMenu; 
ch_call[i*2] . closure ™ (caddr_t)&ctri- > frame_channel ; 
chcall[i*2 + 1] . callback = NULL; 
ch_call[i*2+ 13.closure=NULL; 

width=TextWidth(width,ChannelName[frame- > video- > type] [i], font); 
} 

FillMenu(ch_shell,4,ch_menu,ch_widgets,ch_call); 
XtSetArg(args[0] ,XtNwidth,2 + width); 
XtSetValues(widgets[4],args,ONE); 

} 

XtPopup(shell,XtGrabExclusive); 

} 

void FramePointYN(w t closure f call_data) 

Widget w; 

caddr_t closure, call_data; 
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{ 

Frame frame = (Frame)closure; 
Arg args[l]; 
Pixmap pixmap; 

Display *dpy =XtDisplay (global- > toplevel); 
Icon point^y = FindIcon( "point jr") # 

point_n = FindIcon( "pointji") ; 

DprintfCFramePointYN\n"); 

frame- > point_switch = ! frame- > point_s witch; 

XtSetSensitive(frame- > iraagejvidget, frame- > point switch); 

XtSetArg(args(0],XtNbitmap,(frame- > point_switch?point_j:point_n)-> pixmap); 

XtSetVahies(w ,args, ONE) ; 

XtSetArg(args[0] .XtNbitmap, Apixmap); 

XtGetValues(frame- > image_widget,args, ONE); 

UpdatePoint(dpy,frame,pixmap); 

XtSetArg(args[0] ,XtNbitmap,pixmap); 

XtSetVahies{fiame- > image_widget f args,ONE); 

if (frame- > msg! = NULL) Updatelnfo(frame); 

} 

void NewPoint(w,closuit,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Frame frame = (Frame)closurc; 
Video vid= frame- > video; 
void UpdateFramesO; 
int *posn=(int *)calljiata, 

channel = frame- > channel = =3?0: frame- > channel; 
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posn[0] =posn[0] > > frame- > zoom; posn[l] =posn[l] > > frame- > zoom; 
if (vid- > trans. type = =TRANS_Wave) { 

ini octs=vid- > trans. wavelet. space[vid- > type = = YUV && 
channel! =0?1:0], oct; 

Cvtindex(posn[0],posn(l],Size(vid,channel,0).Size(vid,c^^ 
,&oct); 

} 

if (vid- > type ==YUV &&. channel! =0) { 

posn[0] =posn[0] < < vid- > UVsample[0]; 
posnf. 1] =posn(lJ < < vid- > UVsample[lJ; 

} 

Dprintf("NewPoint %d %d previous %d 
%d\n\posn[0],posn{l],frame- > point- > locatioitfO], frame- > point- > locarion[l]); 

if (posn[0] ! = frame- > point- > locationfO] 1 1 
posn(l]!=frame->poini->locarion[l]) { 

TJpdateFrames(global- > frames, frame- > point,False); 
frame- > point- > iocation[0] =posn[0]; 
frame- > point- > locationf 1] = posn[ 1] ; 
UpdateFrames(global- > frames, frame- > point. True); 
} else Dprintf("No movement\n"); 

} 

void UpdateFrames(frame , point,update) 

Frame frame; 
Point point; 
Boolean update; 

{ 

Arg args[l]; 
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if (frame! = NULL) { 

if (point == frame- > point && frame- > point_switch= =True) { 



XtSetArg(args[0] .XtNbitmap.&pixmap); 
XtGetValues(frame- > image_widget,args,ONE); 
UpdatePoint(dpy f frame,pixmap); 
if (update == True) { 

XtSetArg(args[0] t XtNbitmap,pixmap); 

XtSetValues(frame- > image_widget,args,ONE); 

if (frame- > msg ! = NULL) Updatelnfo(ftame); 



UpdateFrames(frame- > next, point,update); 



Pixmap 
Display 



pixmap; 

*dpy =XtDisplay(global- > toplevel); 



> 



void CloseInfo(w, closure, call_data) 



Widget 



w; 



caddr t 



closure, calljdata; 



Frame frame =(Frame)closure; 



frame- > msg = NULL; 



Idefine 



INFO ICONS 



2 



void FrameInfo(w,closure,call_data) 
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Widget w; 

caddr t closure, calldata; 

{ 

Frame frame = (Framc)closurc; 

Message msg = Ne wMessage(NULL, 1 000) ; 

XtCallbackRec callbacks[]={ 

{SetSensitive,(caddr j)w} , 

{CloseInfo,(caddr_t)frame} , 

{CloseMessage,(caddr_t)msg}, 

{NULL.NULL}, 

}; 

Dprintf ( " FramelnfoNn " ) ; 
frame- > msg = msg; 
Updatelnf o(frame) ; 
TextS ize(msg); 

Message Window(w , msg t frame- > video- > name,True f callbacks); 
XtSetSensitive(w f False); 

} 

void FrameMerge(w,closure,call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

Frame frame = (Frame )closure; 
void MergePoiotsO; 
Arg args[l]; 

DprintfCFrameMergeVn''); 
MergePoints(global- > frames.frame); 
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} 

void MergePoints(framesearch 1 £rame_found) 
Frame fraxne_search, framefound; 

< 

Arg args[l]; 

if (frame_search! =NULL) { 

if (NULL= =XawToggleGetCurrem(frame_search- > point_merge_widget) 
j | frame_search«frame_found) 

MergcPoints(framc_scarch- > next, framc^found); 

else { 

Pixmap pixmap; 

Display *dpy=XtDisplay(global->toplevel); 

XtSetArg(args[0] ,XtNbitmap,&pixmap); 
XtGetValues(frame_found- > image_widget,args t ONE); 
if (firame_found- > point_s witch = =True) 
UpdatePoint(dpy , f iamejbund, pixmap) ; 

frame_search- > point- > usage + + ; 
framejbund- > point- > usage-; 
if (frame_found- > point- > usage ==0) 
CleanUpPoints(&global- > points); 

frame_found- > point = frame_search- > point; 
if (framefound- > point_switch= =True) { 

UpdatePoint(dpy,frame_found t pixmap); 

XtSetArg(args[0] f XtNbitmap,pixmap); 

XtSetValues(frame_found- > image_widget,args,ONE); 

} 

if (frame_found- > msg! = NULL) UpdateInfo(frame_found); 
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XawToggleUnsetCurrem(frame_search- > point_merge_widget); 
XawToggIeUnsetCurrent(frame_found- > point _merge_ widget); 



#define POST_DIR "postscript" 
void PostScript(w,closure,cailjiata) 



Widget w; 

caddrj closure, call_data; 



Frame frame =(Frame)closure; 
Video video = frame- > video; 
FILE *fp, *fopenO; 

char fi!e_name[STRLEN], hostname[STRLEN]; 
int x, y t width -Size(video 9 frame*>channel,0) > 
height =Size(video,frame- > channel, 1); 
struct passwd *pswd; 
long clock; 



Dp^intf( ,, PostSc^ipt\n ,, ); 

sprintf(filejiame, w %s%s/%s.ps\(T .global- > horae,POST_DIR, video- > name); 
fp » fopen(file_name, w w"); 
fprintf(fp, n % % !PS-Adobe-l .0\n M ); 
pswd = getpwuid (getuid 0); 

(void) XmuGetHostname (hostname, sizeof hostname); 
fprintf(fp,"%%%%Creator: %s:%s (%s)\n" t hostname,pswd- > pw name, 
pswd->pw_gecos); 

fprintf(fp, " % % % %Tide: %s\n'\ video- > name); 
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fprintf(fp,"%%%%BoundingBox: 0 0 %d %d\n",width,height); 

fprintf(fp/%%%%CreationDate: %s\(time (&cIock), ctime (&clock))); 

fprintf(rp, " % % % %EndComments\n"); 

fprintf(fp,"%d %d scale\n n ,width.height); 

fprintf(fp,"%d %d 8 image _print\n",width,height); 

Ge tFrame( video, frame- > frame); 

for(y=0;y<height;y++) { 

for(x=0;x<width;x++) { 
int X, Y, oct, data; 



if (video- > trans, type = =TRANS_Wave) { 

Cvtlndex(x,y,width,height, video- > trans. wavelet.space[0],&X,&Y,&oct); 

data= 128 +Round(video- > data[frame- > channel % 3] [frame- > frame] [Y*video- > size[0] + 
X] *(oct = = video- > trans, wavelet. space[0]?l : 4), video- > precision); 
} else 

data= 128 -f Round (video- > data[frame- > channel %3][frame- > frame] [y *video- > size[0] + 
x] , video- > precision) ; 

fprintf(fp, " %02x" .data < 0?0:data > 2557255 :data); 

} 

fprintf(fp,"\n"); 

} 

FreeFrame( video , frame- > frame); 
fclose(fp); 

} 

void Spectmm(w t closure t call_data) 

Widget w; 

caddrj closure, call_data; 
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{ 

Frame frame = (Frame)closure; 

Display *dpy =XtDisplay(giobal- > toplevel); 

XColor xcolor[2], falsecolor; 

int i; 

Colonnap 

cmap=ChannelCmap(frame- > channel, frame- > video- > type f frame- > video- > gamma); 

Dprintf("Spectrum\n"); 

falsecolor. flags = DoRed | DoGreen | DoBlue; 

XSynchronizc(dpy,True); 

foKi=0;i<2+global->levels;i++) { 

if (i> 1) XStoreColor(dpy f cmap t &xcolor[i&l]); /* Restore old color */ 
if (i< global- > levels) { 

xcolor[i&l] . pixel = i; 

XQueryColor(dpy f cmap 9 &xcolor[i&l]); 

falsecolor.pixel=i; 

fialsecolor.red=xcolor{i&l].red+32512; 
falsecolor. green=xcolor[i&l] .gieen+32512; 
falsecolor. blue = xcolor[i&l] .blue +32512; 
XStoreColor(dpy,cmap,&falsecolor); 

> 

} 

XSynchronize(dpy, False); 

} 
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source/icon3.c 



/* 

Create Icons/Menus and set Callbacks 

*/ 

#include " . ./include/xwave.h" 
/* Function Name: Findlcon 

* Description: Finds IconRec entry from name in global icon array 

* Arguments: icon_name - name of icon bitmap 

* Returns: pointer to IconRec with the same name as icon_name 
*/ 

Icon FindIcon(icon_name) 
String icon_name; 

{ 

int i; 

Icon icon = NULL; 

for (i=0;i<global->no_icons;i++) 

if (!strcmp(global->icons[i].name,icon_name)) icon =&global-> icons [i]; 
return(icon); 

} 

void FillForm(parent,number f items,widgets,callbacks) 
int number; 
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Widget I 
XtCailbackRec 



Fonnltem 



uems[]; 

parent, widgets[]; 
: callbacks!]; 



Arg args[10]; 
int i, call_i=0; 

for(i=0;i<number;i++) { 

int argc=0, *view=(int *)items[i].hook; 
char text[STRLEN]; 
float top; 

Numlnput num = (Numlnput)items[i] .hook; 
Floatlnput fit » (FloatInput)items[i] . hook; 
Message msg » (Message)items[i] . hook; 
WidgetClass 

class[15] = {labelWkigetClass,commandWidgetClass,conii^^ 
tClass, 

menuButtonWidgetClass t menuButtonWkigetCla$s,view^ 
» 

cominandWidgetClass,conunandWidgetClass,commaiKiWtdgetClass,h 

scrollbarWidgetClass, labelWidgetClass, form WidgetClass} ; 
Boolean 

call[15] = {False JmeJme,False^ 
e, False}; 



if (items[i].fromHoriz!=0) { 

XtSetAi^(args[argc] ,XtNfrom^ 



argc+ + ; 
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if (items[i]. from Vert! =0) { 

XtS€tArg(args[argc],XtNfromVert,widgets[items[i].fromVert-l]); 

argc + + : 

} 

switch(items[i].type) { /* Initialise contents */ 
case FW^yn: 

items[i] .contents = *(Boolean *)items[i] .hook? "confirm" : "cancel " ; 

break; 
case FW_up: 

items[i] . contents = "up " ; 

break; 
case FW_down: 

i terns [i]. contents = "down"; 

break; 
case FWJnteger: 

sprintf(text,num- > format, *num- > value); 

items[i] .contents = text; 

break; 
case FW_float: 

sprintf(text,flt- > format, *flt- > value); 

itemsfi] . contents = text; 

break; 

} 

switch(items[i].type) { /* Set contents */ 

case FW_label: case FW_command: case FWJ>utton: case FWJnteger: 
case FWJloat: 

XtSetArg(args[argc] T XtNlabel t items[i]. contents); argc+ + ; 
break; 

case FW_down: case FWjup: case FW_yn: case FW_toggle: case 
FW_icon: case FW_icon_button: { 

Icon icon = FindIcon(items[i] .contents); 
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if (icon == NULL) { 

XtSctArg(args[argc],XtNlabcl,items(i]. contents); argc + + ; 

} else { 

XtSetArg(args[argc],XtNbitmap,icon«>pixmap); argc+ + ; 
XtSetArg(args[argc],XtNheight,icon- > height+2); argc+ + ; 
XtSetArg(args[argc],XtNwidth t icon->width+2); argc + + ; 

} 

} break; 

} 

switch(items[i].type) { /* Individual set-ups */ 
case FW_text: 

XtSetArg(args[argc] f XtNstring ,msg- > info.ptr); argc + + ; 
XtSetArg(args[argc] f XtNeditType,msg->edit); argc+ + ; 
XtSetArg(args[argc] f XtNiiseStringIiiPlace,Tnie); argc + + ; 
XtSetArg(args[argc],XtNlehgth, msg- > size); argc + + ; 
break; 

case FW_button: case FW_icon_button: 

XtSeLArg(args[argc],XtNmenuName t (String)items[i] .book); 

argc++; 

break; 
case FW_toggle: 

if ((int)items[i].hook»=0) { 

XtSetArg(args[argc] , XtNradioData, 1 ) ; argc + + ; 
} else { 

caddrj radioData; 

Arg radioargs[l]; 

Widget radioGroup = widgets[(int)items[i] .hook- 1 ] ; 

XtSetArg(radioargs[0] f XtNradioData t &radioData); 
XtGetValues(radioGroup , radioargs, ONE) ; 

XtSetArg(args[argc],XtNradioData t (caddr j)((int)radioData+ 1)); argc+ + ; 
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XtSetArg(args[argc],XtNradioGroup,radioGroup); argc+ + ; 

} 

break; 
case FW_scroll: 

top=(float)(*flt- > value-fit- > min)/(flt- > max-flt- > min); 
XtSetArg(args[argc] ,XtNtopOfITiumb,&top); argc + + ; 
XtSetArg(args[argc] ) XtNjumpProc,&callbacks{call J]); argc 4- + ; 
while(caUbacks[call j] . callback! = NULL) callj + + ; 
callj++; 

break; 
case FW_view: 

if (view! = NULL) { 

XtSetArg(args[argc],XtNwidth,view[01); argc++; 

XlSetArg(axgs[argc] t XtNheight,view[l]); argc+ + ; 

} 

break; 

> 

widgets[i]=XtCrateManagedWidget(items[i].n 
gc); 

switch(items[i].type) { /* Post processing */ 
case FW_toggle: 

if (items [i] . hook = = NULL) { /♦ Avoids Xaw bug */ 

XtSetArg(args(0] .XtNradioGroup, widgets[i]); 

XtSetValues(widgets[i] ,args,ONE); 

} 

break; 
case FWjext: { 

XFontSmict *font; 
Arg text_args[l]; 

msg- > widget= widgets[i] ; 
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XawTextDisplayCaret(msg- > widget,msg- >edit! =XawtexiRead); 
XtSetArg(text_args[0] ,XtNfom,&font); 
XtGetValues(widgets[i],text_args,ONE); 
argc=0; 

if (msg- > edit= =XawtextRead && msg- > info.ptrfO]! = '\0') 
XtSetArg(args[argc] ,XtNwidth,4 +TextWidth(0,msg- > info.ptr.font)); 
else 

XtSetArg(args[argc] ,XtNwidth,4-l-rasg- > cols*(font- > max_bounds. width + font- > rain_bo 
unds.width)/2); 

argc + + ; 

XtSetArg(args[argc],XtNheight,l +msg- > rows*(font- > max_bounds . ascent + font- > max_ 
bounds.descent)); argc + + ; 

XtSetValues(widgets[i] ,args,argc); 
} break; 
case FW_button: 

XtOvcnideTranslations(widgets[iL^ : reset() 

NameButtonO PopupMenuO")); 

break; 
case FW_down: 

if (*num- > value = = num- > min) XtSetSensitive(widgets[i] .False); 
num- > widgets[0] = widgetsfi] ; 
break; 
case FW_up: 

if (*num- > value = = num- > max) XtSetSensitive( widgetsfi] .False); 

num- > wklgets[l] = widgets [i] ; 

break; 
case FW_integer: 

num- > widgets[2] = widgetsfi]; 

break; 
case FW_scroll: 
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flt- > widgets[ 1] = widgetsfi]; 
XawScrollbaxSetThumb(widgets[i],top,0.05); 
break; 
case FW_float: 

fit- > widgets[0] = widgets[i]; 
break; 

} 

if (caU[(int)items[i].type]) { /* Add Callbacks */ 
if (callbacks[call J] .callback! = NULL) 

XtAddCallbacks(widgets[i],XtNcallback,&callbacks[callj]); 
wbile(callbackslcall_i] .callback! = NULL) call_i + + ; 
call_i++; 

} 

} 

} 

Widget ShellWidget(naine,parent,type,cmap,callbacks) 

String name; 
Widget parent; 
ShellWidgetType type; 
Colormap cmap; 
XtCallbackRec callbacksQ; 

{ 

Widget sheU; 
Arg args{3]; 
Position x, y; 
Dimension height =-2; 
int argc=0; 
WidgetClass 

class[]={transientShellWidgetClass,transientShellWidgetClass,topLevelShellWidgetClass.p 
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ullRightMcnuWidgctClass}; 

if (type ==SW_be low | J type= =SW_over) { 
XtTranslateCoords(parent,0,0,«fex,&y); 
if (type==SW_below) { 

XtSetArg(argslO] ,XtNheight,&height) ; 

XtGetValues(parcnt,args,ONE); 

} 

XtSetArg(args(argc] ,XtNx,x); argc + + ; 
XtSetArg(args[argc],XtNy,y+heigiit+2); argc++; 

} 

if (cmap!-NULL) { 

XtSetArg(args[argc] , XtNcolonnap, cmap) ; argc + + ; 

> 

shell = XtCreatePopupShell(name,class[type] ,parent,args,argc); 

if (callbacks! =NULL) XtAddCallbacks(sheU,XtNdcstroyCallback t cailbacks); 

return(shell); 

} 

Widget FonnatWidget(name t paitnt) 

String name; 
Widget parent; 

{ 

retum(XtCreateMaragedWidget(name^ 

} 

void FillMenu(parent t number,items,widgets,callbacks) 

int number; 
Menultem items[]; 
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Widget parent, widgetsQ; 
XtCallbackRec callbacksQ ; 

: { 

Arg args[4]; 

int i, call_i=0; 

Icon icon=FindIcon("right"); 

for(i=0;i<number;i++) { 
int argc=0; 

XtSetArg(args[argc] t XtNlabel f items[i]. label); argc+ + ; 
if (items[i] . widgetClass = = smeBSBprObjectClass) { 

XtSetArg(args[argc] f XtNmenuName,items[i].hook); argc++; 

XtSet^(ai^s[argc] l XtNrightMargin t 4+icon->widdi); argc++; 

XtSetArg(args[argc] .XtNrightBitmap, icon- > pixmap); argc + + ; 

} 

widgets[i] = XtCreateManagedWidget(itera^ 

if (items[i].widgetClass= = smeBSBObjectClass) { /* Add Callbacks +/ 
XtAddCaUbacks(widgets[i],XtNcallback,&caUbacks[callj]); 
while(callbacks [call_i]. callback! = NULL) call_i++; 
call_i++; 

} 

} 

} 

^ void SimpleMenu(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 
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{ 

ini *hook=(int *)closure, no child, child, argc=0; 
Widget menu=XtParent(w), bunon; 
WidgetList children; 
char *label; 
Arg args[3]; 

XtSetArg(args[argc],XtNlabel,&label); argc + + ; 
XtGetValues(w,args,argc); argc=0; 
XtSetArg(args[argc],XtNchildren t &children); argc + + ; 
XtSetAx^(args[argc],XtNmunChndren t &no_child); argc + + ; 
XtSetArg(args[argc] ,XtNbutton,&button) ; argc + + ; 
XtGet Values(menu , args ,argc) ; argc=0; 

for(chad=0;children[child]!=w && child < no jrhild;) child+ + ; 
if (w! =children[child]) EprintfCSimpleMenu: menu errorXn"); 
♦hook = child; 

XtSetArgCargsIargcJ.XtNlabel,^!); argc++; 
XtSetValues(button,args f argc); 

} 

void NumIncDec(w t closure, call jiata) 

Widget w; 

caddr_t closure, calldata; 

{ 

Numlnput data =(NumInput)closure; 

Arg args[ll; 

char text[STRLEN]; 

♦data- > value +=(w== data- > widgets[0])?- 1:1; 
sprintf(text,daia- > format, *data- > value); 
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f 

if (data- > min = = *data- > value) XtSetSensitive(data- > widgetsfO] .False) ; 
else XtSetSensitive(data- > widgetsfO], True); 

if (data- > max » = *data- > value) XtSetSensitive(data- > widgets(l] .False); 
else XtSetSensitive(data- > widgets[l],True); 
XtSetArg(args[0],XtNlabel.text); 
XtSetValues(data- > widgets[2J .args.ONE); 

} 

void FloatlDcDec(w,closure,calI_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Floatlnput data=(FloatInput)closure; 

Arg args[l]; 

char text(STRLEN]; 

float percent"* (float *)call_data; 

*data- > value = data- > min+(doubIe)percent*(data- > max-data- > min); 
sprintf (text.data- > format, 'data- > value); 
XtSetArg(args[0] .XtNlabel, text); 
XtSetValues(data- > widgets[0],args,ONE); 

} 

/* Function Name: Change YN 

* Description: Toggle YN widget state 

* Arguments: w - toggling widget 

* closure - pointer to boolean state 

* calljiata - not used 

* Returns: none. 
*/ 
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void Change YN ( w ,closure , call_data) 

Widget w; 

caddrt closure, calldata; 

{ 

Boolean *bool = (Boolean *)closure; 

Icon icon=Find!con((*bool != Troe)? "confirm": "cancel"); 

Arg args[4]; 

int argc=0; 

♦bool = ! *bool; 

XtSetArg(args[argc] ,XtNbitmap,icon- > pixmap); argc + + ; 
XtSetArg(args[argcl,XtNheight,icon- > height +2); argc+ + ; 
XtSetArg(args[argc] .XtNwidth, icon- > width+2); argc + + ; 
XtSetValues(w,args t argc); 

} 

int TextWidth(max,text,font) 

int max; 
String text; 
XFontStruct *font; 

{ 

int i=0» j; 

while(text[i]! = , \0 , ){ 
int width; 

forO=0;text[i-hj]! = , \0 1 && text[i+j]! = , \n t ;) j ++; 
width=XTextWidth(font,&text[i] j); 
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max = max > width?max: width; 

Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANT ABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

****;»********+*************+****»*************•*******•*******«*«/ 
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/• 

* Image. c - Image widget 
* 

*/ 

#define XtStrlen(s) ((s) ? strlen(s) : 0) 

^include <stdio.h> 
^include <ctype.h> 
^include <Xll/IntrinsicP.h> 
^include <Xll/StringDefs.b> 
#include <X11/Xaw/Xawlnit.h> 
^include \7include/ImageP.h" 

#define streq(a,b) (stranp( (a), (b) ) = = 0) 

* 

* Full class record constant 
* 

/* Private Data */ 

static char defaultTransIationsO = 
"<BtnlDown>: notifyO\n\ 
< BtnlMotion > : notify()\n\ 
<BtnlUp>: notifyO"; 
#define offset(field) XtOffsetflmagcWidget, field) 
static XtResource resources!] = { 

{XtNbitmap, XtCPixmap, XtRBitmap, sizeof(Pixmap), 
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offset(image.pixmap), XtRImmediate, (caddrj)None}, 
{XtNcallback, XtCCallback, XtRCallback, sizeof(XtPointer), 
offset(image.callbacks), XtRCallback, (XtPointer)NULL}, 



static void Initialize(); 
static void ResizeO; 
static void Redisplay 0; 
static Boolean SetValuesO; 
static void ClassInitializeO; 
static void DestroyO; 

static XtGeometryRcsult Query Geometry 0; 
static void NotifyO, GetBitmapInfoO; 
static XtActionsRec actionsListQ = { 



ImageClassRec imageClassRec = { 



{"notify", Notify}, 



/* core class fields */ 



^define superclass 
/* superclass 



(AsimpleClassRec) 



/* widget_size 
/* classjnitialize 
/* class_part_initialize 
/* class inited 



/* class name 



(WidgetClass) superclass, 
"Image", 

sizeof(ImageRec), 
Classlnitialize, 



NULL, 
FALSE, 



/* initialize 



Initialize, 



/* initialize hook 



/* realize 



NULL, 

XtlnheritRealize, 
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/* actions */ 

/* num_actions */ 

/* resources */ 

/* num_resources */ 

/* xnn_class */ 
/* compress_raotion 

/* compress_exposure */ 

/* compress_enterleave */ 
/* visible_interest 

/* destroy */ 

/* resize */ 

/* expose */ 

/* set_values */ 
/* set_values_hook 

/* set_values_almost */ 
/* get_values_hook 

/* accept_focus */ 

/'* version */ 

/* callback _private */ 
/* tmjable 
/* query ^geometry 

/* display_accelerator */ 

/* extension */ 

>. 

/* Simple class fields initialization */ 
{ 



actionsList, 

XtNumber(actionsList) , 
resources, 

XtNumber( resources) , 
NULLQUARK, 
*/ TRUE, 
TRUE, 
TRUE, 

*/ FALSE, 
Destroy, 
Resize, 
Redisplay, 
SetValues, 
*/ NULL, 
XtlnheritSetValuesAlmost, 
*/ NULL, 
NULL, 
XtVersion* 
NULL, 

*/ defaultTransiations, 
*/ Query Geometry, 
XtlnheritDisplay Accelerator 
NULL 



/* change_sensitive 



*/ XtlnheritChangeSensitive 



} 

}; 

WidgetClass imageWidgetClass = (WidgetClass)&imageClassRec; 
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* Private Procedures 
* 

static void Classlnitialize() 
{ 

extern void XmuCvtStringToBitmapO; 
static XtConvertArgRec screenConvertArgQ = { 

{XtWidgetBaseOffset, (caddrj) XtOffset(Widget, core.screen), 
sizeof(Screen *)} 

}; 

XawInitializeWidgetSetO; 

XtAddConverterrString tt , "Bitmap", XmuCvtStringToBitmap, 
scrtenConvertArg, XtNumber(screenConvertArg)); 
} /* Classlnitiaiize */ 

/* ARGSUSED ♦/ 

static void Initialize(request 1 new) 

Widget request, new; 

{ 

Image Widget iw = (ImageWidget) new; 

Dprintf("lmagelnitialize\n n ); 

if (i w- > image . pixinap = = NULL) 

XtErrorMsg("NoBitmap\ "asciiSourceCreate\ "XawError" , 

"Image widget has no bitmap." ,NULL,0); 
j- GetBitmapInfo(new); 

if (iw- > image. map_width< =0 1 1 iw-> image. map_height< =0) 

XtE^rorMsg( ,, NoDimension ,, f "asciiSourceCreate" , "XawError" , 

"Image widget illegal map dimension. n , NULL, 0); 
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if (iw-> core. width == 0) iw-> core. width =iw-> image. mapwidth; 
if (iw-> core, height ==0) iw- > core. height =iw-> image. map_height; 

(*XtClass(new)- > core_class. resize) ((Widget)iw); 

} /* Initialize */ 

/* 

* Repaint the widget window 
*/ 

/* ARGSUSED */ 

static void Redisplay(w, event, region) 
Widget w; 
XEvent *event; 
Region region; 

{ 

ImageWidget iw = (ImagcWidget) w; 

Dprintf("ImageRedisplay\n N ); 
if (region != NULL && 
XRectInRegion(region, 0, 0> 

iw- > image. map^wtdth, iw- > image. map_height) 
= = RectangleOut) 
return; 

XCopyArea( 

XtDisplay(w), iw-> image. pixmap, XtWindow(w), 
DefaultGC(XtDispiay(w),XDefaultScreen(XtDisplay(w))) t 

0, 0, iw- > image. map_width, iw->image.map_height, 0, 0); 

} 
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static void Resize(w) 
Widget w; 

{ 

IraageWidget iw = (Image Wid get) w; 
Dprintf ( M ImageResize\n " ) ; 

} 

/♦ 

* Set specified arguments into widget 
*/ 

static Boolean SetValues(current, request, new, args, num_args) 
Widget current, request, new; 
ArgList args; 
Cardinal *num_args; 

{ 

ImageWidget curiw = (Image Widget) current; 
ImageWidget reqiw = (ImageWidget) request; 
ImageWidget newiw = (ImageWidget) new; 
Boolean redisplay = False; 

/* recalculate the window size if something has changed. */ 

if (curiw- > image. pixmap ! = newiw- > image.pixmap) 
XFreePixmap(XtDisplay(curiw), curiw- > image, pixmap); 
GetBhmapInfo(newiw) ; 

newiw- > core. width= newiw- > image. map_width; 
newiw- > core . height = newiw- > image, mapjieight; 
redisplay = True; 

return redisplay | j XtIsSensitive(current) !- XtlsSensitive(new); 

} 
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static void Destroy(w) 
Widget w; 

{ 

ImageWidget lw = (ImageWidget)w; 
Dprintf ( "ImageDestroy\n ") ; 

} 

static XtGeometryResult QueryGeometry(w, intended, preferred) 
Widget w; 

XtWidgetGeometry 'intended, *preferred; 

{ 

register ImageWidget iw = (ImageWidget)w; 

preferred- > requestjnode = CWWidth | CWHeight; 
preferred- > width « iw- > image. map_width; 
preferred- > height = iw-> imagemap Jieight; 
if ( ((intended- > request jnode & (CWWidth | CWHeight)) 
= = (CWWidth | CWHeight)) &&. 
intended- > width = = preferred- > width && 
intended- > height == preferred- > height) 
return XtGeometryYes; 
else if (preferred- > width = = w- > core, width && 
preferred- > height == w->core.height) 
return XtGeometryNo; 

else 

return XtGeometry Almost; 

} 

static void GetBitmapInfo(w) 
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Widget 



ImageWidget iw= (Image Wtdget)w; 
unsigned int depth, bw; 



Window 



root; 



int x, y; 

unsigned int width, height; 
char buflBUFSIZ]; 

if (iw-> image. pixmap != None) { 
if 

(!XGetGeometry(XtDisplayOfObject(w),iw- > image.pixmap,&root,&x,«fey,&width,&heig 
ht,&bw,&depth)) { 



sprintf(buf, "ImageWidget: %s %s \"%s\".", "Could not", 
"get Bitmap geometry information for Image ", 
XtName(w)); 




} 



/* 



Action Procedures 



*/ 



static void Notify(w,event,params,num_params) 



Widget 
XEvent 



w; 



♦event; 
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String *params; 



Cardinal 



*num_params; 



Image Widget iw = (IraageWidget)w; 



XBunonEvent 



*buttonevent=&event- > xbunon; 



int posn[2] = {buttonevent- > x.buttonevem- > y } ; 

if (iw->image.map_width< =posn(0] 1 1 posn[0]<0 1 1 

iw- > image, mapjieight < ==posn[l] || posnfl] <0) Dprintf("No 
ImageNotify\n H ); 
else { 

Dprintf( ,, IIIlageNotify\n ,, ); 
XtCalICallbackList(w,iw- > image. callbacks t posn); 
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source/ImpKlicsTestSA.c 



/* 

Test harness for KlicsFrameSAO in Klics.SA 

*/ 

^include "xwave.h" 
#include "KlicsSA.h" 

void ImpKlicsTestSA(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

int sizeY=SA_WIDTH*SA_HEIGHT, 

sizeUV=SA_WIDTH*SA_HEIGHT/4; 

short *dst[3] = { 

(short *)MALLOC(sizeof(short)*sizeY), 
(short *)MALLOC(sizeof(short)*sizeUV) f 
(short *)MALLCX:(sizeof(short)*si2eUV), 

}, *src[3]; 

Video video=(Video)MALLOC(sizeof(VideoRec)); 
int i, z; 

char file_name[STRLEN] ; 

Bits bfp; 

Boolean stillvid; 

strcpy (video- > name,((XawListReturnStnict *)call_data)- > string); 
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sprintf(file_name," %s%s/%s%s\0",global-> homc,KLICS_SA_DIR, video- > name.KLICS 
_SA_EXT); 

bfp=bopen(file_name,V); * 

bread(&stillvid,l,bfp); 

bread(&video- > size[2],sizeof(int)*8,bfp); 

video- >data[0]=(short **)MALLOC(sizeof(short *)*video->size[2]); 

video- >data[l]=(short **)MALLOC(sizeof (short *)*video->size(2]); 

video- >data[2]=(short **)MALLOC(sizeof (short *)*video->size[2]); 

video- > disk = False; 

video- > type =YUV; 

video- > size[0] =SA_WIDTH; 

video- > size[l] =SA_HEIGHT; 

video- > UVsample[0] = 1 ; 

video- > UVsample[ 1] = 1 ; 

video- > trans . type = TRANS_None ; 

fot(z=0;z<yideo->size[2];z++) { 

NewFrame( video, z); 

src[0]= video- >data[0][z]; 

src[l]= video- >data[l][z]; 

src[2] = video- > data[2] [z] ; 

KlicsFrameSA(z==0 || stillvid?STILL:SEND,src,dst,bfp); 

SaveFrame(video,z); 

FreeFrame( video, z); 

} 

bclose(bfp); 

video- > next = global- > videos; 
global- > videos = video; 
XtFree(dst[0]); 
XtFree(dst[ll); 
XtFree(dst[2]); 
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source/ImportKlics .c 



/* 

* Importing raw Klics binary files 
*/ 

^include "xwave.h" 
^include "Klics.h" 



extern Bits bopenO; 

extern void bcloseO, breadO, bwriteO, bflushO; 

extern void SkipFrameO; 

* 

extern int HufEReadO; 

extern Boolean BlockZeroO; 

extern void ZeroCoeffsO; 

extern int ReadlntQ; 

extern int DecideO; 

extern double DecideDoubleQ; 



Boolean BoolToken(brp) 



Bits bfp; 
{ 

Boolean token; 

bread(&token,l.bfp); 
re turn( token); 



} 
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void HuffBlock(block,bfp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y < BLOCK; Y++) 
block[Xl[Y] =HuffRead(bfp); 

} 

void PrevBlock(old,addr,x,y,z,cct,sub,channel,ctrl) 

Block old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl Ctrl; 

{ 

int X. Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 

addr[X][Y]=Acccss((x< < 1)+X,(y< < l)+Y,oct,sub,Size(ctrl->dst,channel,0)); 
old[X][Y] =ctrl- >dst-> data[channel][z][addr[X][Y]]; 

} 

} 

void DeltaBlock(new,old,delta,step) 

Block new, old, delta; 
int step; 
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{ 

int X, Y; 

for(X=0:X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 

new[X][Y] =old[X][Y] +delta[X][Y]*step+(deha[X][Y]! =0?negif(delta[X][Y] <0,(step-l) 

> > D:0); 

} 

void UpdateBlock(new,addr,z,channel,ctrl) 

int z, channel; 
Block new, addr; 
CompCtrl Ctrl; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 

Ctrl- > dst- > data{channel][z][addr[X] [Y]] =(short)new[X][Y]; 

} 

void ReadKlicsHeader(ctrl) 

CompCtrl Ctrl; 

{ 

KJicsHeaderRec head; 
int i; 

Video dst = Ctrl- > dst; 

fread(&head f sizeof(KlicsHeaderRec), 1 ,ctrl- > bfp- > fp); 
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Ctrl- > stillvid=head.stillvid; 

Ctrl- > auto_q=head.auto_q; 

Ctrl- > buf_switch=head.buf_switch; 

Ctrl- > quani_const = head . quant^const ; 

Ctrl- > thresh_const = head . thresh_const; 

Ctrl- > cmp_const = head . cmp_const; 

Ctrl- > fps = head, fps; 

for(i=0;i<5;i+ +) ctrl->base_factors[i]=head.base_factors[i]; 

Ctrl- > diag_factor = head, diag^f actor; 

Ctrl- > chrome_factor = head . chrome_f actor; 

Ctrl- > decide = head.decide; 

strcpy(dst- > name,ctrl- > bin_name); 

dst- > type = head, type; 

dst- > disk ~ head, disk; 

dst- > gamma = head, gamma; 

dst- > rate = head, rate; 

dst- > start=head. start; 

for(i =0;i < 3;i+ +) dst- > size(i] =head.size[i]; 

for(i-0;i<2;i+ +) dst- > UVsamplefi] - head. UVsamplefi]; 

dst- > trans = head, trans; 

dst- > precision = head, precision; 

for(i =0;i < (dst- > type « = MON071 : 3);i + + ) 

dst->data[i]=(short **)MALLOC(dst->size[2]*sizeof(short *)); 

} 

void WriteKlicsHeader(ctrl) 
CompCtrl ctrl; 

{ 

KlicsHeaderRec head; 
int i; 
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head, stillvid = Ctrl- > stillvid; 
head. auto_q = ctrl- > auto_q; 
head.buf - switch= Ctrl- > buf_switch; 
head. quant_const= ctrl- > quantconst; 
head . thresh _cons t = Ctrl- > thresh^const; 
head . crap_c onst = Ctrl- > cmp_const; 
head. fps= ctrl- >fps; 

for(i=0;i < 5;i + +) head.base_factors[i] =ctrl- > base_factors[i]; 

head . diag_factor = Ctrl- > diag_factor; 

head . chrome_f actor = ctrl- > chrome_factor; 

head.decide »ctrl* > decide; 

head . type = ctrl- > dst- > type ; 

head.disk=ctrl-> dst- > disk; 

head . gamma = ctrl- > dst- > gamma; 

head, rate =ctri- > dst- > rate; 

head, stan = ctrl- > dst- > start; 

for(i =0;i < 3;i + +) head.sizefi] =ctrl- > dst- > sizefi]; 

for(i =0;i < 2;i + + ) head.UVsample[i] ^ctrl- > dst- > UVsamplc[i]; 

head, trans -ctrl- > dst- > trans; 

head.precision-ctrl- > dst- > precision; 

fvmte(&head, sizeof(KlicsHcaderRec), 1 , ctrl- > bfp- > fp); 

} 

void KticsTree(mode,x,y,z,oct,sub,channel,ctrl) 

int mode, x, y, z, oct, sub, channel; 
CompCtrl ctrl; 

{ 

Block addr, old, new, delta, zero_block={{0,0},{0,0}}; 

double norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 
int step; 
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PrevBlock(old,addr,x,y,z,oct,sub,channel,ctrl); 
if (mode!=VOID) { 

CalcNormals(ctrl ,oct, sub.channel , norms) ; 
step=norms[0] < 1.0?l:(im)nonns[0]; 
if (mode= = STILL J j BlockZero(old)) { 

if (BoolToken(ctrl->bfp)) { /* NON_ZERO_STILL */ 
Dprintf("NON_ZERO_STILL\ii") ; 
HuffBlock(deIta,ctrl- > bfp); 
DeltaBlock(new,old,delta,step); 
UpdateBIock(oew,addr,z,channel,ctrl); 
}else{ 

Dprintf( "ZEROJSTILLAir); 

mode = STOP; /* ZERO_STILL */ 

} 

}else{ 

if (!BoolToken(ctrl->bfp)) { /* BLOCK_SAME */ 

Dprintf("BLOCK_SAME\n"); 

mode = STOP; 
} else { 

if (!BoolToken(ctrl- > bfp)) { /* ZERO VID */ 

Dprintf("ZERO_VID\n"); 

ZeroCoeffs(ctrl- > dst- > data[channel][z] ,addr); 

mode = VOID; 
} else { /* 

BLOCK CHANGE ♦/ 

Dprintf("BLOCK_CHANGE\n"); 
HuffBlock(delta,ctrl- > bfp); 
DeltaBlock(ncw,old,delta,step); 
UpdateBlock(new , addr,z,channel ,ctrl); 

} 

} 

} 
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} else { 

if (BlockZero(old)) mode = STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[channel][z] ,addr); 
mode = VOID; 

} 

} 

if (oct>0 && mode! =STOP) { 

Boolean decend-mode= =VOID?True:BoolToken(ctrl->bfp); 
int X, Y; 



Dprintf("x = %d, y = %d, oct=%d sub=%d mode 
%d\n",x,y,oct,sub,mode); 

if (decend) { 

if (mode! = VOID) Dprintf("OCT_NON_ZERO\n"); 
for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

KlicsTree(mode,x*2+X,y*2+Y,z,ocM,sub,channel t ctrl); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF(mode,z,ctrl) 

CompCtrl Ctrl; 
int mode, z; 



{ 

Block addr, old, new, delta; 

int channel, channels = Ctrl- > dst- > type = = MONO? 1:3, x, y, 
octs_lum=ctrl- > dst- > trans. wavelet.spacefO], 



size[2] = {Size(ctrl->dst,0,0)> >octsJum+l,Size(ctrl->dst,0,l)> >octs_lum+l}; 



ci idctiti rrc cucct im n c on 



WO 94/23385 



PCT/GB94/0W77 



- 162 - 

for(y=0;y<size[l];y + +) for(x=0;x<size[0];x + +) { 
Boolean lpf_loc=True; 

if (mode! = STILL) { 

lpfjoc =BoolToken(ctrl- > bfp); /+ 
LPF_LOC_ZERO/LPF_LOC_NON_ZERO */ 

Dprintf("%s\n",lpf_loc? n LPF_LOC_NON_ZERO": n LPF_LOC_ZERO''); 
} 

if (lpfjoc) for(channel=0;channel<channels;channel++) { 
int 

octs = Ctrl- > dst- > trans . wavelet. space[ctrl- > dst- > type = = YUV &&. channel! =071:0], 

X, Y, step, value, bits-0; 

double 

norms[3] = {ctrl- > quantconst.ctrl- > threshconst.ctrl- > cmp_const}; 

PrevBlock(old,addr.x,y,z,octs-l,0,cnannel,ctrl); 
CalcNonnals(ctr!,octs-l ,0, channel, norms); 
step = norms [0] < 1.0?l:(int)norms[0]; 
if (mode == STILL) { 
for(bits=0, 

value=((l < <8+ctrl->dst->precision)-l)/step;value!=0;bits+-t-) 

value = value > >1; 
for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 

delta[X][Y] =ReadInt(bits,ctrl- > bfp); 
DeltaBlock(new,old,delta,step); 
UpdateBlock(new,addr,z,cbannel,ctrl); 
} else { 

if (BoolToken(ctrl- > bfp)) { /* 
LPF_ZERO/LPF_NON_ZERO •/ 

DprintfrLPFJ^OI^ZEROVn"); 
HuffBlock(delta,ctrl- > bfp); 
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DeltaBlock(new, old ,delta,step) ; 
UpdateBlock(ncw,addr,z,channel,ctrl); 
} else Dprintf( B LPF_ZERO\n"); 

} 

} 

} 

} 

void KlicsFrame(ctrl.z) 

CompCtrl Ctrl; 
int z; 

{ 

Video dst=ctrl->dst; 

int sub, channel, x, y, mode=ctrl->stillvid 1 1 z==0?STHX:SEND, 
octsJum=dst- > trans . wavelet. space[0] , 

size[2]={Size(dst,0,0)> > l+octsJum,Size(dst,0,l)> > l+octs_lum}; 

NewFrame(dst,z); 

CopyFrame(dst,z-l,z,ctrl->stillvid || z==0); 
if (z! =0 && ctrl- > auto_q) { 

ctrl-> quant_const+ =(double)(HISTO/2+ReadInt(fflSTO_BITS,ctrl-> bfp))*HISTO DE 
LTA*2 0/HISTO-HISTO_DELTA; 

ctrl- > quant_const=ctrl- > quant_const < 0.0?0.0:ctri- > quant_const; 

Dprintf("New quant %An",ctrl->quant_const); 

} 

KlicsLPF(mode,z,ctrl); 

for(y=0;y<size(l];y++) for(x=0;x<size[0];x++) { 
if (BoolToken(ctrl->bfp)) { 
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DprimfrLOCAL_NON_ZERO\n"); 

for(channel=0;channel<(dst->type= =MONO?l:3);channel++) { 
int octs=dst- > trans. wavelet. space[dst- > type = = YUV 

&& channel! =0? 1:0]; 

if (BoolToken(ctrl-> bfp)) { 

Dprintf("CHANNEL_NON_ZERO\n B ); 
for(sub = 1 ;sub < 4; sub + +) 

KlicsTree(mode,x,y,z,octs-l,sub,channel,ctrl); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else Dprintf("LOCAL_ZERO\n"); 

} 

} 

void ImportKlics( w , closure , call_data) 



Widget w; 

caddrj closure, call_data; 

{ 

char ffle_name[STRLEN] ; 
CompCtrlRec Ctrl; 
int i, z; 

ctrl.dst=(Video)MALLOC(sizeof(VideoRec)); 
strcpyCca-l.bin^nameXCXawUstRetuniStnict *)call_data)- > string); 

sprintf(file_name 1 1 ' %s%s/%s%s\0\global- > home,KLICS_DIR t ctrl.bin_name,KLICS_EX 

T); 

ctrl.bfp = bopen(file_name, V); 
ReadKlicsHeader(&ctrl); 
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if (ctrl.dst->disk) SaveHeader(ctri.dst); 
for(z=0;z<ctrl.dst->size[2];z++) { 

if(z»-0 II !ctrl.buf_switch) KlicsFrame(&ctrl,z); 

else { 

if (BoolToken(ctrl.bfp)) KlicsFrame(&ctrl,z); 
else SkipFrame(ctrl.dst,z); 

} 

if(z>0){ 

SaveFrame(ctrl.dst.z-l); 
FrceFrame(ctrl.dst,z- 1); 

} 

} 

SaveFrame(ctrl.dst,ctrl.dst- > size [2]- 1); 
FreeFrame(ctrl.dst,ctrl.dst- > size[2]-l); 
bclose(ctrl.bfp); 

ctrl.dst- > next = global- > videos; 
global- > videos = Ctrl, dst; 



ru innrrn rrr «»l ICCT ITU H C flC\ 



WO 94/23385 



PCT/GB94/00677 



- 166 - 

source/lmportKl ic sS A . c 
***************************/ 

/* 

* Importing raw KJics binary files 
* 

* Stand Alone version 
»/ 

^include "KlicsSA.h" 

extern void ConvolveO; 

/* useful X definitions */ 
typedef char Boolean; 
^define True 1 
Idefine False 0 
Idefine String char 41 

extern int HuffReadSAO; 

extern Boolean BlockZeroSAO; 

extern void ZeroCoeffsSAO; 

extern int ReadlntSAO; 

extern int DecideSAO; 

extern double DecideDoubleSA(); 

Boolean BoolTokenSA(bfp) 

Bits bfp; 

{ 
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Boolcan token; 

bread(&token f l,bfp);' 
return(token); 

} 

void HuffBlockSA(block,bfp) 

Block block; 
Bits bfp; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X+ +) for(Y=0; Y < BLOCK; Y+ +) 
block[X] [Y] = HuffReadS A(bfp); 

} 

void PrevBlockSA(old,addr,x,y,oct,sub,channel,dst) 

Block old, addr; 

int x, y, oct, sub, channel; 

short *dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[Xl[Y]=AccessSA((x< < 1)+X,(y< <l)+Y,oct,sub,channel); 
old[X][Y] =dst[channcl][addr[Xl[Y]]; 

} 

} 
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void DeltaBlcK:kSA(new,old t delta,step) 

Block new, old, delta; 
int step; 

{ 

int X, Y; 

for<X =0;X < BLOCK;X+ +) for<Y =0; Y < BLOCK;Y+ +) 

new[X][Y] =old[X][Y] +delta[Xl[Y]*step+(delta[X][Y]! =0?negif(delta[X][Y] <0,(step-l) 

> > 1):0); 

} 

void UpdateBlockSA(new,addr,channel,dst) 

int channel; 
Block new, addr, 
short *dst[3J; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 
dst(channel][addr(X][Y]] = (short)new{X][Y] ; 

} 

void KlicsTreeSACmode.x.y.oct.sub.channel.dstfbfp.quant^const) 

int mode, x, y, oct, sub, channel; 
short *dst[31; 
Bits bfp; 
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double quant_const; 



{ 

Block addr, old, new, delta, zero_block={{0,0},{0,0}}; 
double nonns[3] = {quant_const,thresh_const,cmp_const} ; 
int step; 

PrevBlockSA(old,addr,x,y,oct,sub,cbannel,dst); 
if (mode! - VOID) { 

CalcNormalsSA(oct,sub,channel,norms,quant_const); 
step =norms[0] < 1 .071 :(int)norms[0]; 
if (mode= = STILL 1 1 BlockZero(old)) { 

if (BoolTokenSA(bfp)) { /* NON_ZERO_STILL */ 
Dprintf("NON_ZERO_STILL\n"); 
HuffBlockSA(delta.bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(new,addr,chaimel,dst); 
} else { 

Dprintf("ZERO_STILL\n"); 

mode = STOP; /* ZERO_STILL */ 

} 

} else { 

if (!BoolTokenSA(bfp)) { /* BLOCKSAME ♦/ 

Dprintf("BLOCK_SAME\n"); 

mode = STOP; 
} else { 

if (!BoolTokenSA(bfp)) { /* ZERO_VID */ 

Dpriwf("ZERO_VID\ir); 

ZeroCoeffsSA(dst[channel] ,addr); 

mode = VOID; 
} else { /* 

BLOCK CHANGE */ 
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Dprintf("BLOCK_CHANGE\n"); 
HuffBIockSA(delta,bfp); 
DcltaBlockSA(ncw,old, delta, step); 
UpdateBlockSA( new , addr, channel ,dst) ; 

} 

} 

} 

} else { 

if (BlockZeroSA(old)) mode = STOP; 
else { 

ZeroCoeffsSA(dst[channel],addr); 
mode = VOID; 

} 

} 

if (oct > 0 && mode! =STOP) { 

Boolean decend-mode»»VOID?Tiue:BoolTokeiiSA(bfp); 
int X, Y; 



Dprintf("x= %d, y=%d, oct=%d sub=%d mode 
%d\n",x,y,oct,sub,mode); 

if (decend) { 

if (mode! =VOID) Dprintf("OCT_NON_ZERO\n"); 
for(Y =0; Y < 2; Y + +) for(X -0;X < 2;X + + ) 



KlicsTreeSA(mode,x*2+X,y*2+Y,oct-l,sub,chamiel,dst,bfp,quant_const); 
} else if (mode! = VOID) Dprintf("OCT_ZERO\n"); 

} 

} 

void KlicsLPF_SA(mode t dst,bfp,quant_const) 



int mode; 
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short *dst[3]; 
Bits bfp; 



double 



quant_const; 



Block addr, old, new, delta; 
int channel, channels =3, x, y, 
octsJum=3, 

size[2] = {SA - WIDTH> >octsJum+l,SA_HEIGHT> >octs_lum+l}; 
for(y=0;y<size[l];y++) for(x«0;x<size[0];x++) { 



if (mode! = STILL) { 

lpfJoc=BoolTokenSA(bfp); /* 
LPF^LOC^ZERO/LPF^LOC^NON^ZERO */ 

Dprintff %s\n H ,lpf M loc? w LPF_LOC_NON - ZERO ,, : "U>FJ£K;_ZERCr); 



if (Ipfjoc) for(channel»0;channel<channels;channel++) { 
int octs-channel! =0?2:3, 



PrevBlockSACold^ddr^x.y^ts-l.O.channeUdst); 
CalcNonnalsSA(octs-l Achannel, norms, quantj:onst); 
step = nonns[0] < 1 .0? 1 : (int)nonns(0] ; 
if (mode == STILL) { 
for(bits=0, 



value=((l< < 8+SAJ>RECISION)-l)/step;value! =0;bits+ +) 

value=value> > 1; 



Boolean 



lpf_loc=Tnie; 



double 



X f Y, step, value, bits=0; 

norms[3] = {quant_const,thresh_const,cmp_const} ; 
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for(X=0;X < BLOCK;X+ +) for(Y=0;Y < BLOCK; Y + +) 

delta[X][Y]=ReadIntSA(bits,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBlockSA(ncw,addr,channel,dst); 

} else { 

if (BoolTokenSA(bfp)) { /* LPF_ZERO/LPF_NON_ZERO 

*/ 

Dprintf("LPF_NON_ZERO\n B ); 
HuffBlockSA(delta,bfp); 
DeltaBlockSA(new,old,delta,step); 
UpdateBIockSA(new,addr,channel,dst); 
} else Dprintf("LPFZERO\iT); 

} 

} 

} 

} 

void KlicsFrameSA(mode,src,dst,bfp) 

int mode; 

short *srt[3], *dst(3]; 

Bits bfp; 

{ 

int sub, channel, x, y, i, 
octs_lum=3, 

size[2] = {SA_WIDTH > > 1 +octsJum,SA_HEIGHT> > 1 +octs_lum}; 
double quant_const; 

bread((char *)&quant_const,sizeof(double)*8,bfp); 
KlicsLPF_S A(mode,dst,bfjp ,quant_const) ; 
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for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
if (BoolTokenSA(bfp)) { 

Dprintf("LOCAL_NON_ZERO\n"); 
for(channel=0;channel<3;channel++) { 
int octs= channel! =0?2:3; 

if (BoolTokenSA(bfp)) { 

Dprintf ( "CHANNEL_NON_ZERO\n" ) ; 
for(sub- 1 ;sub < 4;sub+ +) 

KlicsTreeSA(mc)de,xj,octs-l,sub,chaxiiiel,dst,bfp,quant_coiist); 

} else Dprintf("CHANNEL_ZERO\n"); 

} 

} else Dprintf( "LOCAL_ZERO\n"); 

} 

for(channel =0;channcl < 3 ;channel + +) { 
int 

frame_size[2] = {SA_WIDTH > > (channel ==0?0: l),SA_HOGHT > > (channel = =Q?0: 1 

frame_arca ■ frame_si2e[0] *firame_size[ 1 ] ; 

for(i=0;i < frame_area;i+ +) sic [channel] [i] =dst [channel] [i]; 

Convolve(src[channel],False,franie_size,channel= =073:2,0); 
for(i=0;i< frame_area;i+ +) 
src[channel][i] =src[channel][i] > > SA_PRECISION; 
} 

} 
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source/InftFrame . c 



/* 

Initialise frame structure for Frame command widget 

*/ 

^include " . . /include/xwave.h" 

#define FRAMEJCONS 14 

^define TRANS_MENU I 

^define COMPMENU 2 



extern 


void 


CopyvideoO; 


extern 


void 


CompareO; 


extern 


void 


NAO; 


extern 


void 


FrameDestroyO; 


extern 


void 


ExamineO; 


extern 


void 


FramePointYNO; 


extern 


void 


FramelnfoO; 


extern 


void 


FrameMergeO; 


extern 


void 


MovieO; 


extern 


void 


PostScriptO; 


extern 


void 


SelectO; 


extern 


void 


SpectnunO; 


extern 


void 


NewPointO; 


extern 


void 


Trans formO; 


extern 


void 


CompressO; 


extern 


String 


♦VideoCurrentListQ; 


extern 


void 


KUcsSAO; 



void InitFrame (w f closure,call_data) 
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Widget 



caddr t 



closure, call data; 



XawListReturaStruct *name=(XawListReturnStruct *)call_data; 
Video video *» FindVideo(name- > string.global- > videos); 
Frame rrame=(Frame)MALLOC(sizeof(FrameRec)); 
Widget shell[2], form, widgets[FRAME_ICONS] , 
trans_widgets[TRANS_MENU] , comp_widgets[COMP_MENU] ; 
Arg args[7]; 
Pixmap pixmap; 

int view[2] = { 15+video- > size[0],15 +video- > sizefl]}; 
Formltem itemsQ — { 



"frm_cancer , "framejclose" , 
"fnn_copy", "copy", 
"frmexam", "examine", 
"trm_point_yn B , "point_y " , 
"frm_transform" , "transform" , 



3,0,FW_icon,NULL}, 



0,0,FW_icon,NULL}, 
1 ,0,FW_icon,NULL}, 
2,0,FW_icon,NULL}, 



4,0,FW_icon_button, "frm_trans_menu"} , 

{"frm_info_yn", "info", 
5,0,FW_icon,NULL}, 



"frm_merge", "merge", 
"frm_compress" f "code", 



6,0,FW_toggle,NULL}, 



7,0, FW_icon_button, " fnn_comp_raenu " } , 



"trmjnovie", "movie", 
"frm_postscript" , "postscript" , 
"frmjcompare", "compare", 
"frm_view", NULL, 



8,0,FWJcon,NULL}, 
9,0,FW_icon,NULL}, 

10,0,FW_icon,NULL}, 



0, 1 ,FW_view,(String)view} f 



"ftm_label", video- > name, 
"frm_colors", "colors", 



0,12,FW_label,NULL}, 

13,12,FW_icon,NULL}, 



}; 
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Selection sel = (Selection)MALLOC(sizeof(Selectltem)); 
Menultem trans_menu{TRANS_MENU] = { 

{ "trans_Wavelet" .snreBSBObjectClass, "Wavelef.NULL} , 

}; 

Menultem comp_menu[COMP_MENU] = { 

{"comp_KLICS",sraeBSBObjectClass, "KLICS" .NULL}, 

{ "comp_KLICS_SA" .smeBSBObjectClass, "KLICS SA" .NULL}, 

}; 

XtCallbackRec frame_call[] = { 

{FrameDestroy,(caddr_t)frame}. {Free,(caddr_t)sel}, {NULL.NULL}, 

{CopyVideo.(caddr_t)video}. {NULL.NULL}, 

{ Examine, (caddr J) frame}, {NULL.NULL}, 

{FramePointYN,(caddr_t)frame} , {NULL.NULL}, 

{FrameInfo,(caddr_t)frame}, {NULL.NULL}, 

{FrameMerge,(caddr_t)frame}, {NULL.NULL}, 

{Movie,(caddr_t)frame}, {NULL.NULL}, 

{ PostScript, (caddrj)frame}, {NULL.NULL}, 

{Select,(caddr_t)sel}, {NULL.NULL}, 

{Spectrum, (caddrj)frame}, {NULL.NULL}, 
}, image_calin-{ 

{NewPomt,(caddr_t)frame}, {NULL.NULL}. 
}, trans_callQ={ 

{Transfonn,(caddr_t)video}, {NULL.NULL}, 
}, comp_callQ={ 

{Compress,(caddr_t)video}, {NULL.NULL}, 

{KlicsSA.(caddr_t)video}. {NULL.NULL}, 

}; 

Colormap cmap = ChannelCmap(frame- > channel = (video- > type = = MONO 
| ! video- >trans.type!=TRANS_None)?0:3, video- >type,video-> gamma); 

Dprintf( n InitFrame\n H ); 
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sel- > name = "video_Compare" ; 

sel- > button = ■frm_compare"; 

sel- > listj>roc= VideoCurrentList; 

sel- > actionname = "Compare videos" ; 

sel- > action j>roc = Compare; 

sel- > actionj:losure=(caddrj) video; 

frame- > video = video; 

frame- > shell =SheilWidget("frm_shelT .global- > toplevel,SWjop t cmap,NULL); 

folm=Fo^natWidget( B f^m - fo^m^fTame->shell); 

frame- > imagejvidget = NULL; 

frame- > msg—NULL; 

frame* > zoom =0; 
frame- > frame =0; 

frame- > point_switch=False; 
frame- > point jnerge=False; 

frame- > point = (Poim)MALLOC(si2eof(PointRec)); 

frame- > point- > location[0] =0; 

frame- > point- > location[l] =0; 

frame- > point- > usage = 1 ; 

frame- > point- > next=global- > points; 

global- > points = frame- > point; 

frame- > palette =0; 

frame- > next = global- > frames; 
global- > frames = frame; 

GetFrame(video, frame- > frame); 
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pixmap = Update Image (frame); 

FillFonn(form,FRAMEJCONS,iteins,widgets,frame_caU); 

shell[0] = ShcllWidget( " frmjransjnenu • , widgets[4] , S W_menu , NULL, NULL) ; 

FillMenu(shell(0] , TRANS_MENU , transjnenu , rrans_widgets , trans call); 

shell[l]=ShellWidget("f^n_comp_menu^widgets(7],SW_meIm,NUli,NULL); 
FillMenu(sheIl[ 1] ,COMP_MENU,comp_menu,comp_widgets,comp_call); 

frame- > point jnerge_widget= widgets[6]; 

XtSetArg(args[0],XtNbitmap,pix2nap); 
XtSeiArg(args(l] .XtNwidth, video- > size[0]); 
XtSetArg(args[2] ,XtNheight,video- > size{l J); 
XtSetArg(args[3] ,XtNcallback,image_caU); 

frame- > iimge_widget=XtCreateManagedWidget("frm_iinage\miageWidgeC 
s[ll],args,FOUR); 

XtSetSensitive(frame- > image_widget,False); 
XtSetSensitive(widgets[13],PseudoColor= = global- > visinfo- > class); 
XtPopup(frame- > shell, XtGrabNone); 

} 

Video Find Video(name, video) 

String name; 
Video video; 

{ 

if (video= =NULL) rerurn(NULL); 
else if (!strcmp(name, video- > name)) retum(video); 
else return(FindVideo(name t video- > next)); 

} 
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source/InitMain.c 



/* 

Initialise menu structure for Main command widget 

♦/ 

^include " . ./include/xwave.h" 



/* Save exteras */ 



extern void VideoSave(); 

extern void VideoXimSaveO; 

extern void VideoDTSaveO; 

extern void VideoMacSaveO; 

extern void VideoHexSaveQ; 



/* List externs */ 



extern String *VideoList(); 

extern String *VideoDropListO; 

extern String *VideoCurrentListO; 

extern String *KlicsListO; 

extern String *KlicsListSAO; 



/* Import externs */ 



extern void ImportKIicsO; 
extern void ImpKlicsTestSAQ; 



/* Main externs */ 
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extern 


void 


SelectO; 


extern 


void 


VideoCIeanO; 


extern 


void 


QuitO; 


extern 


void 


VideoLoadO; 


extern 


void 


InitFrame(); 


extern 


void 


VideoDropO; 


extern 


void 


PlotGraphO; 



/* Function Name: InitMain 

* Description: Create main menu button & sub-menus 

* Arguments: none 

* Returns: none 
*/ 

^define MAINMENU 7 
#define SAVE_MENU 5 
#define IMPT_MENU 2 

InitMainO 



Widget form = Format Widget("xwave_form" .global- > toplevel), widgets[l], 

main_shell, main jvidgets[M AINMENU] , 

save_shell, save_widgets[SAVE - MENU] f 

impt_shell t impt_widgets[IMPT_MENU]; 
Fonnltem itemsQ = { 

{ "xwaveLogo " f "main" ,0,0,FW_iconJ)utton f "xwave_main_sh"} , 

}; 

Menultem main_menu[] = { 

{"main_Open ,, ,smeBSBObjectClass f "Open a video" .NULL} , 
{°main_Attach",smeBSBObjectClass/ Attach a frame " f NULL}, 
{"main_Save tt t smeBSBprObjectClass, M Save a video", n xwave_save_sh"}, 
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{"rnain_Drop\ smeBSBObjectClass. "Drop a video", NULL}, 
{"mamClean" .smeBSBObjectClass, "Clean out videos", NULL}, 
{ " mainjmport" .sraeBSBpiObjectClass, " Import a 
video" , "xwave_impt_sh" } , 

{ "main_Quit n .smeBSBObjectClass, "Quit" .NULL}, 
}, save_menuQ={ 

{ B save_menu_vid", smeBSBObjectClass, "Save xwave video",NULL}, 
{"savemenuxinT.smeBSBObjectClass/Save xim video",NULL}, 
{ n savejnenu_dt",smeBSBObjectClass,"Save DT image",NULL}, 
{"savejnenujnac\smeBSBObjectClass,"Save mac video",NULL}, 
{"savemenuhex", smeBSBObjectClass, "Save hex dump" .NULL}, 
}, impt_menuQ={ 

{ " impt_menu_klics " , smeBSBObjectClass, "KLICS " .NULL} , 
{"iinpt_menu_klicsSA",smeBSBObjectClass f "KLICS SA" .NULL}, 

}; 

static Selectltem selectionQ = { 

{"video_Open","xwaveLogo",VideoList,"Open a 
video",VideoLoad,NULL}, 

{"ftame_Attach","xwaveIjOgo",VideoCuiTentList, "Attach a 
frame",InitFrame,NULL}, 

{ "video_Drop" , "xwaveLogo", VideoDropList, "Drop a 
video",VideoDrop,NULL}, 
}, save_selQ = { 

{"save_vid","xwaveLogo",Vklec<^inentList,"Save xwave 
video",VideoSave,NULL} , 

{ "savexim" , "xwaveLogo" .VideoCurrentList, "Save xim 
video",VideoXimSave,NULL}, 

{ n save - dt","xwaveLogo",VideoCurrentList,"Save DT 
image" .VideoDTSave.NULL} , 

{ "save_mac " , "xwaveLogo" .VideoCurrentList, "Save mac 
video" , VideoMacSave.NULL} , 

{ " save_hex" , " xwaveLogo" .VideoCurrentList, "Save hex 



CI TDCTITl ITC CUCCT IQ\ H C OK\ 



WO 94/23385 



PCT/GB94/00677 



- 182 - 

dump" , VideoHexSave.NULL} , 
}, impt_sein = { 

{ "imptklics", "xwaveLogo" ,KlicsList, "Import 
KLICS",IrnportKlics,NULL}, 

{ "imptJdicsSA" , "xwaveLogo" ,KlicsListSA, "Import KLICS 
S A " . ImpKlicsTestS A.NULL} , 

}; 

XtCallbackRec main_call[j={ 

{Select,(caddr_t)&selection(0]} , {NULL.NULL}, 

{SeIect,(caddr_t)&selection[l]}, {NULL.NULL}, 

{Select,(caddr_t)&selection[2]}, {NULL,NULL}, 

{Videoaean,(caddr_t)NULL}, {NULL.NULL}, 

{Quft.(caddr_t)NULL}, {NULL.NULL}, 
}, save callO = { 

{Select,(caddr_t)&save_sel[0] } , {NULL,NULL}, 

{Selea,(caddr_t)&save_sel[l]}, {NULL, NULL}, 

{Select,(caddr_t)&save_sel[2]}, {NULL.NULL}. 

{Sclecu(caddr_t)&save_sel[3] } . {NULL, NULL}, 

{Sclect,(caddr_t)&save_sel[4]}, {NULL.NULL}, 
}, impi_callQ={ 

{Select,(caddr_t)&impt_sel[0]}, {NULL.NULL}, 

{Select,(caddr_t)&impt_sel[l]}, {NULL.NULL}. 

}; 

Dpnntf( n InitMain\n"); 
FillForm(form,ONE,items, widgets, NULL); 

main_shell = ShellWidget("xwave_main_sh", widgets[0] , S Wmenu , NULL , NULL) ; 
save_shell = Shell Widget( "xwave_save_sh " ,main_shell,SW_menu,NULL,NULL); 
impt_shell = SheUWidget("xwave_impt_sh\rnam_shell,SW_mcm,NULL,NULL); 
FiIlMenu(main_shell,MAIN_MENU,inain_mcnu,mam_wklgets,main_call); 
FillMenu(save_sheU,SAVE_MENU,save_menu,save_widgets,save_call); 
F illMenu( impt_shell , IMFT_MENU , impt_menu , impt_widgets, impt_call); 

} 
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source/KIicsS.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
propenies 

and delta-tree coding 

*/ 

^include "xwave.h" 
include "Klics.h" 
^include <math.h> 

extern Bits bopenO; 

extern void bcloseO, breadO, bwriteO. bflushO; 

extern WriteKlicsHeaderO; 

/* token modes (empty) */ 

#define EMPTY 0 

#define CHANNELEMPTY 1 

#define OCTAVEJEMPTY 2 

#define LPFEMPTY 3 

#define FULL 4 

typedef struct _HistRec { 

int bits, octbits[3][5], lpf, activity, target, token[TOKENSl, coeff(129]; 
double q_const; 
*■ } HistRec, *Hist; /* history record */ 

/* Function Name: Access 
* Description: Find index address from co-ordinates 
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* Arguments: x, y - (x f y) co-ordinates 

* oct, sub, channel - octave, sub-band and channel co-ordinates 

* width - image data width 

* Returns: index into vid->data[channel]Q [index] 
*/ 

int Access(x t y,oct,sub,width) 

int x, y, oct, sub f width; 

{ 

return(((x< < l)+(sub> > l)+width*((y < < l)+(l&sub)))< <oct); 

} 

/* Function Name: LastFrame 

* Description: Find last frame encoded 

* Arguments: z - index of current frame 

* hist - history records 

* Returns: index of previous frame 
*/ 

int LastFrame(z f hist) 

int z; 
Hist hist; 

{ 

int i=z-l; 

while(hist[i].bits» =0 && i>0) i»; 
retura(i<0?0:i); 

} 
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/* Function Name; Decide 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* mode - differencing algorithm {MAXIMUM | SIGABS | 
SIGSQR} 

* Returns: difference value 
*/ 

int Decide(new t oId,mode) 

Block new, old; 
int mode; 

{ 

int X, Y, sigma=0; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 
int nj>=new[X][Y]-old[X][Y]; 

switch(mode) { 
case MAXIMUM: 

sigma=sigma>abs(n_o)?sigma:abs(n - o); 

break; 
case SIGABS: 

sigma+=abs(nj>); 

break; 
case SIGSQR: 

sigma+=n_o*n_o; 

break; 

} 

} 
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return(sigma); 



} 



/* Function Name: DecideDouble 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* mode - differencing algorithm {MAXIMUM | SIGABS 
SIGSQR} 

* Returns: new normal value 
*/ 

double DecideDouble(nonn,mode) 

double norm; 
int mode; 



{ 



double ret; 

switch(mode) { 
case MAXIMUM: 

ret -norm; 

break; 
case SIGABS: 

ret=4.0*norm; 

break; 
case SIGSQR: 

ret=4.0*norm*nonn; 

break; 

} 

return(ret); 
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Boolean Dccision(nc w , old , norm , mode) 

Block new, old; 
double norm; 
int mode; 



* 



return((double)Decide(new,old,mode) < =DecideDouble(norm,mode)); 



/* Function Name: Feedback 

* Description: Calculates new target activity from target bits and historical values 

* Arguments: hist - history records 

* curr - current frame 

* taps - size of history window 

* Returns: target activity 



/ 



int Feedback(hist,curr,taps) 

int curr; 

Hist hist; 

int taps; 



int prev=curr, i; 
double ratio=0; 

for(i=0;i<taps && prev!=0;i++) { 
pre v = LastFrame (pre v , hist) ; 

ratio* =(double)hist|prev].actiWty/(double)(hist[prcv].W =O?hist[0].lpf:O)); 
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} 

return((int)(ratio*(double)hist[curr] . target/(double)i)) ; 

} 

/* Function Name: Filter 

* Description: Calculates new q_const filtering historical values 

* Arguments: hist - history records 

* curr - current frame 

* taps - size of history window 

* filter - index to filter 

* Returns: q_const 
*/ 

double FUter(hist, curr, taps, filter) 

int curr; 
Hist hist; 
int taps, filter; 

{ 

double mac = hist [curr] . q_const, sum= 1.0, coeff = 1.0; 
int i, prev=curr; 

for(i=0;i<taps&&prcv!=0;i++) { 
prev = Las tFrame(prev , hist) ; 
coeff = filter = =0?0:coeff/2.0; 
mac + = hist(prev] .q_const*coeff ; 
sum+=coeff; 

} 

return(mac/sum); 

} 
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/* Function Name: Huffman 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 
*/ 

int Huffman(level) 

int level; 

{ 

retura(level= =0?2:(abs(level)<3?3:l +abs(level))); 

} 

/* Function Name: HuffCode 

* Description: Generates Huffman code representing level 
+ Arguments: level - level to be encoded 

* Returns: coded bits in char's 
*/ 

unsigned char *HuffCode(level) 
int level; 

{ 

unsigned char *bytes= (unsigned char *)MAIlX)C((7+Hufrnian(Ievel))/8); 

bytes[0] = (abs(level) < 3?abs(level):3) | (level < 0?4:0); 
if (abs(level)>2) { 

int index=(7+Huffman(level))/8-l; 
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bytes(index) =bytes[index] j (1< < (Huffman(level)-1)%8); 



int len=(7+bits)/8; 

unsigned char *bytes= (unsigned char *)MALLOC(len); 
int byte; 

for(byte-0;byte<len;byte++) { 
bytesfbyte] =Oxff&number; 
number = number > >8; 



return(bytes); 



unsigned char *CodeInt(number t bits) 



int 



number, bits; 



} 

return(bytes); 



} 



int 



Rcadlnt(bits,bfp) 



int 



bits; 
bfp; 



Bits 



int 



len»(7+bits)/8; 



unsigned char bytes[len]; 
int byte, number=0; 



brcad(bytes, bits»bfp); 
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for(byte =0;byte < len;byte + + ) 

number = number | ((int)bytes(byte] < < byte*8); 
number = (number < <sizeof(int)*8-bits)> > sizeof(int)*8-bits; 
return(number); 

} 

/* Function Name: HuffRead 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 

* Returns: decoded level 
*/ 

int HuffRead(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte f 2,bfp); 
value =(int)byte; 
if (byte= = '\Q') return(O); 
else { 

bread(&byte,l,bfp); 
negative= (byte! = 'NO*); 

} 

if (value < 3) retum(negif(negative, value)); 
for(byte« , \0 , ;byte = - , \0 , ;value++) bread(&byte,l t bfp); 
return(negif(negative, value- 1)); 

} 
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Function Name: Quantize 
Description: RM8 style quantizer 
Arguments: data - unquantised number 
q - quantizing divisor 
level - quantised to level 
Returns: quantized data & level 

int Quantize(data,q,level) 
int data, q v * level; 

{ 

int mag_lcvel = abs(data)/q; 
♦level =negif(data <0,mag_level); 

return(negif(data<0,inagJevel*q+(mag_level! =0?(q-l)> > 1:0))); 

} 

Function Name: Proposed 
Description: Calculates proposed block values 
Arguments: pro - proposed block 

lev - proposed block quantized levels 
old, new - old and new block values 
decide - decision algorithm 
norms - HVS normals 
Returns: new= =0, proposed values (pro) and levels (lev) 

Boolean Proposed(pro t lev, old, new, decide, norms) 
Block pro, lev, old, new; 
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int decide; 

double norms[3]; 



{ 

Block zero_block={{0,0},{0,0}}; 

int X, Y, step=norms[0] < 1.0?l:(int)norms[0]; 

Boolean zero=Decision(new,zero_block,nonns[l],decide); 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) 

pro[X][Y] =zero?0:old[X][Y] +Quantize(new[X][Y]-old[Xl[Y],step,&Ocv[X][YJ)); 
return(zero); 

} 

Function Name: ZeroCoeffs 
Description: Zero out video data 
Arguments: data - image data 

addr - addresses 
Returns: zeros data [addr [JO] 

void ZeroCoeffs(data t addr) 

short *data; 
Block addr; 



/* 
* 

*/ 



{ 

int X, Y; 



for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y+ +) 
data(addr[X][Y]]=0;. 

} 
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/* Function Name: BlockZero 

* Description: Test if ail block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZero(block) 

Block block; 

{ 

int X, Y; 

Boolean zero-True; 

for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y + +) 

if (block[X][Y]! =0) zero = False; 
return(zero); 

} 

/* Function Name: SendToken 

* Description: Increments token frequency 

* Arguments: token - token to be transmitted 

* channel, sub, oct - co-ordinates 

* ctrl - control record for compresssion 

* hist - history record 

* empty - zero state {EMPTY | CHANNELJEMPTY | 
OCTAVE_EMPTY | LPF_EMPTY | FULL} 

* branch - branch of tree (0-3) 

* Returns: encodes token 
*/ 



void SendToken(token, channel , sub , oct , ctrl , hist, empty , branch) 
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irn token, channel, sub, oct, *empty, branch; 
CompCtrl Ctrl; 
Hist hist; 

{ 

int full=FULL, i; 
String 

token_name[TOKENS] = { " ZERO_STILL" , "NON_ZERO_STILL" , "BLOCKSAME" , "ZE 
RO_VID" . "BLOCK_CHANGE" , 

"LOCAL_ZERO" , "LOCAL_NON_ZERO","CHANNEL_ZERO° , "CHANNEL_NON_ZE 
RO\ "OCT_ZERO" , "OCT_NON_ZERO" , 

n LPF_ZERO" , "LPF_NON_ZERO" , "LPF_LOC_ZERO " , "LPF_LOCNONZERO" } ; 

switch(*empty) { 
case EMPTY: 

if (token! = ZERO_STILL && token! =BLOCK_SAME) { 

SendToken(L(X:AL_NON_ZERO,chani*U 

for(issO;i < channel;i+ +) 
SendToken(CHANNEL_ZERO,i,sub,oct,ctrl,hist,&full,branch); 

♦empty =CHANNEL_EMPTY; 

SendToken(token,channel,sub,oct,ctrl,hist,empty,branch); 

} 

break; 

case CHANNEL_EMPTY: 

if (token! = ZEROSTILL &A token! = BLOCK SAME) { 

SendToken(CHANNFX_NON_ZERO,cb^el,sub,oct,ctrl,hist,&full,branch); 
for(i = 1 ;i < sub;i + +) 

SendToken(token==NON_ZFJlO_STIlX?ZERO_STIlX:BLOCK_SAME,channel,i,oct,a 
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rl . hist , & full , branch) ; 

♦empty = FULL; 
SeixiToken(token,chai^ 

} 

break; 

case OCTAVE_EMPTY: 

if (token! = ZERO_STILL &&. token! = BLOCK_S AME) { 

SendToken(OCT_NON_ZERO,chaimel,sub,oct t ctrl,hist,&rull,branch); 

for(i=0;i<branch;i++) 
SendToken( token = = NON_ZERO_STIlX?ZERO_STILL:BLOCK_SAME,channel,sub ) oc 
t,ctrl,hist,&full, branch); 

•empty = FULL; 

SeiKlToken(token,chaimel,sub,oct,ctrl,hist,empty,branch); 

} 

break; 
case LPF EMPTY: 

if (token! =LPF_ZERO) { 

SendToken(lJ , F_LOC_NON_ZERO,cbaiiiiel,sub,oct,ctrI,bist,&fuU,bnnxh^ 

for(i»0;i<channel;i+ +) 
Se«lToken(lPF_ZERO,i,sub,()Ct,ctrl,bist,&fuIl,branch); 

♦empty = FULL; 

SendToken(token,channel,sub,cct,ctrl,hist,empry .branch); 

} 

break; 
case FULL: 

Dprintf(" %s\n B t token_name[token]); 

hist- > token[token] + + ; 

hist- > bits-h =token_bits[token]; 

hist- > octbits[channel] [oct] + = token_bits(token] ; 

if (ctrl->bin_switch) 
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bwrite(&token_codes[token],token_bits[token],ctrl- > bfp); 
break; 

} 



/* 



Function Name: ReadBlock 
Description: Read block from video 

Arguments: new, old, addr - new and old blocks and addresses 

x t y, z, oct t sub, channel - co-ordinates of block 
Ctrl - compression control record 

Returns: block values 



void ReadBlock(new 9 old t addr 9 x 9 y 1 z y oct 9 sub,channel t ctrl) 



Block new, old, addr; 

int x, y, z, oct, sub, channel; 

CompCtrl Ctrl; 

{ 

int X, Y; 

for(X-0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

addr[X][Y]=Access((x< < 1)+X,(y< < l)+Y,oct,sub,Size(ctrl->src,channel,0)); 
new[X] [Y] = (int)ctrl- > src- > data[channeI][z][addr[X] [Y]] ; 
old[X]IY] »(int)ctrl->dst->data[channeI][z][addr(X][Y]]; 

} 

} 

/* Function Name: CalcNormals 
* Description: Calculates HVS weighted normals 
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Arguments: ctrl - compression control record 

oct, sub, channel - co-ordinates 
norms - p re-initialised normals 

Returns: weighted normals 



void CalcNormals(ctrl , oct , sub , channel , norms) 

CompCtrl ctrl; 

int oct t sub, channel; 

double norms [3]; 

{ 

Video vid=ctrl->dst; 

int norm, base_oct = oct + ( vid- > type = =YUV && 
channel! =0?vid- > trans. wavelet.space[0]-vid-> trans. wavelet.space[l]:0)+(sub= =0?1:0) 



for(noim==0;norm<3;nonn++) { 

if (norm!=0) normsfnorm] *= ctrl- > quant_const; 
normsfnorm] * = 
ctrl- > base_factors[base_oct] *(sub= =3?ctrl- > diag_factor: 1 .0); 

if (channel! =0) norms [norm] *= ctrl- > chrome_factor; 
norms [norm] *=(double)(l < < vid- > precision); 

} 

} 

/* Function Name: MakeDecisions 

* Description: Decide on new compression mode from block values 

* Arguments: old, new, pro - block values 

* zero - zero flag for new block 

* norms - HVS normals 
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* mode - current compression mode 

* decide - comparison algorithm 

* Returns: new compression mode 
*/ 

int MakeDec i sions(old , new , pro , zero , norms , mode ,dec ide) 

Block new, old, pro; 
Boolean zero; 
double norms[3]; 
int mode, decide; 

{ 

Block zeroj>lock={{0,0},{0,0}}; 

int new_mode, np = Decide(new,pro,decide), no=Decide(iiew,old,decide); 

if (np<no &&. (double)no> DecideDouble(norms[mode= -STILL? 1:2], decide) 
&& !zero) 

new_raode = mode == STILL 1 1 
(doublc)Dccide<old,zero_block, decide) < =DecideDouble(norms[l],decide)?STILL:SEND; 
else newmode = mode = = SEND && np<no && zero? VOID: STOP; 
return(new_mode) ; 

} 



int MakeDecisions2(old,new,pro f lev,zero v norais Y mode t decide) 

Block new, old, pro, lev; 
Boolean zero; 
double norms [3]; 
int mode, decide; 



{ 
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Block zcro_block={{0,0},{0,0}}; 

int new mode = mode == STILL Jj Bloc kZero(old)?STTLL: SEND, 
np=Decide(new,pro,decide), no=Decide(new,old.decide); 

if (new_mode= = STILL) new_mode=np> =no J | zero | j 
BlockZero(lev)?STOP: STILL; 

else new_raode=zero && np<no?VOID:np> =no | J 
Decision(new,oId,norms(2], decide) 1 1 BlockZero(lev)?STOP:SEND; 

retum(new_mode) ; 



/♦ Function Name: UpdateCoeffs 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr * proposed block, levels and addresses 



void UpdateCoeffs(pro t lev,addr y z v channel,oct,ctrl v hist) 

Block pro, lev, addr; 
int z, channel, oct; 
CompCtrl Ctrl; 
Hist hist; 



z, channel, oct - co-ordinates 
Ctrl - compression control record 
hist - history record 



Returns: 



alters Ctrl- > dst- > data[channel] [z] [addrQQ] 



int 



X, Y; 



for(X=0;X<BLOCK;X++) for(Y=0;Y < BLOCK; Y+ +) { 
int bits=Huffrnan(lev[X][Y]), 
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level =abs(lev[X][Y]); 



Ctrl- > dst- > data[channel][z] [addr[X][Y]] = (shon)pro[X][Y] ; 

hist- > coeff[level > 128?128:levei] + + ; 

hist- > bits += bits; 

hist- > octbitsfchannel] [oct] + = bits; 

if (ctrl- > bin_switch) { 

unsigned char *bytes=HuffCode(lev[X][Y]); 



bwrite(bytes t bits,ctrl- > bfjp); 
XtFree(bytes); 



/* Function Name: SendTree 

* Description: Encode tree blocks 

* Arguments: prevjnode - compression mode 

* x, y, z, oct, sub, channel - co-ordinates 

* Ctrl - compression control record 

* hist - history records 

* empty - token mode 

* branch - tree branch number 

* Returns: active block indicator 
*/ 

Boolean SendTree(prev_mode,x f y,z,oct,sub,channel,ctrl,hist,empty f branch) 



int prevjnode, x, y, z, oct, sub, channel, *empty, branch; 
CompCtrl ctrl; 
Hist hist; 
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{ 

Block addr, old, new, pro, lev; 
int newjnode, X t Y; 
double 

noims[3] = {ctrl->quant_const,c^ /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlock(new,old t addr t x v y,z t oct,sub,channel,ctrl); 
if (prev_roode!=VOID) { 
Boolean zero; 

CaJcNormals(ctrl,oct,sub,channel,nonns); 

zero = Proposed(pro,lev f old, new,ctrl- > decide, norms); 

/* 

new^mode = MakeDecisions(old f new,pro t zero,norms f prev_mode,ctrl- > decide);*/ 

new_mode = MakeDecisions2(old,new,pro , lev .zero, norms, prev_modc,ctrl- > decide); 
switch(new_mode) { 
case STOP: 

/*SendToken(prev_mode = = STIIi?ZERO_STIlX:BLOCK_SAME 
ist,empty,branch);*/ 

SendToken(prevjnode==STILL 1 1 
BlockZero(old)?ZERO_STIIX:BL<X^^^ 

break; 
case STILL; 
case SEND: 

active = True; 

/*SendToken(prevjnode==STILL?NON_ZERO 
^c^ctrhhis^empty.branch);*/ 
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SendToken(prev_mode = = STILL j| 
BlockZero(old)?NON_ZERO_STI^ 
branch); 

UpdateCoeffs(pro,lev,addr t z,channel t oct t ctrl,hist); 
break; 
case VOID: 

SendToken(ZERO_VID,chaniKl,sub,oct,ctrl t hist,empty f bnmch); 

ZeroCoeffs(ctrl- > dst- > data[channel][z] ,addr); 

break; 

} 

} else { 

if (BlockZero(old)) newjnode - STOP; 
else { 

ZeroCoeffs(ctrl- > dst- > data[channel] [z] ,addr); 
new_mode = VOID ; 

} 

} 

if (oct>0 && newjnode! = STOP) { 

int mt = OCT AVE_EMPTY , full = FULL; 

Dprintf("x=%d, y= %d, oct=%d sub= %d mode 
%d\n" ,x,y,oct t sub,new_mode); 

for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

(void)SendTree(new_mode,x*2 +X,y*2+ Y,z,oct-l ,sub,channel,ctrl t hist,&mt,X +2*Y); 

if (mt= = OCTA VEEMPTY && new_mode! - VOID) 
SendToken(OCT_ZERO,channel,sub,oct,ctrl,hist,&full,0); 

} 

return(active); 

} 

/* Function Name; SendLPF 
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Encode LPF sub-band 
mode - compression mode 
z - frame number 
Ctrl - compression control record 
hist - history records 
encodes data 

void SendLPF(mode,z f ctrl,hist) 

CompCtrl Ctrl; 
int mode, z; 
Hist hist; 

{ 

Block new, old, pro, lev, addr; 

int channel, channels = Ctrl- > sre- > type = =* MONO? 1:3, x, y, full = FULL, 
octsjum-ctrl- > sre- > trans, wavelet, space[0] , 

size[2] = {Size(ctrl->src,0,0)> >octsJum+l,Size<ctrl->src f O,l)> >octs_lum+l}; 

for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int empty =LPF_EMPTY; 

for(channel =0;channel< channe Is; channel + +) { 

int octs=ctrl-> sre- > trans. wavelet.space[ctrl- > sre- > type = = YUV 
&& channel! =0?1:0], 

new_mode, X, Y, step, value, bits=0; 

double 

norms[3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 
CalcNormals(ctrl ,octs- 1 ,0,channel,nonns) ; 



Description: 
Arguments: 



* Returns: 
*/ 
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step = nonns[0] < 1 .0? 1 : (im)norms[01 ; 
for(bits=0, 

value =((1 < < 8 +ctrl- > dst- > precision)- l)/step; value! =0;bits + +) 
value = value > > 1; 
ReadBlock(new,old,addr,x,y,z f octs-l,0,caannel,ctrl); 

/* Proposed */ 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) 
pro[X][Y] =old[X][Y] +<^iantize(r«w[X][Y]-oW[Xim,step,&(lev[X][Yl)); 
/* MakeDecisions */ 

new_mode = mode - - STILL7STILL: Decision(new , old , norms[2] ,ctrl- > decide) || 
BlockZero(lev)?STOP:SEND; 

switch(new_mode) { 
case SEND: 

SendToken(LPF_NON_ZERO,channel,0,octs,ctri,hist,&empty,0); 
UpdateCoeffs(pro4ev,adtlr,z,channel,octs,ctrl,hist); 

break; 

case STILL: 

for(X=0;X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 

Ctrl- >dst- > datatchannel]Iz][addr[X][Y]] =(short)pro[X][Y]; 

hist- > bits +=bits; 

hist- > octbits[channel][octs] + =bits; 

if (ctrl->bin_switch) { 

unsigned char *bytes=CodeInt(lev[X][Y],bits); 

bwrite(bytes,bits,ctrl- > bfp); 
XtFree(bytes); 

} 
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} 

break; 
case STOP: ■ 

SendToken(LPF_ZERO,channel,0,octs,ctrl,bist,&empry,0); 
break; 

} 

} 

if (mode! = STILL && empty = =LPF_EMPTY) 
SendToken(U > F_L(X:_ZFJlO,chaimel,0,octs_lumxtrl,hist,&full,0); 

} 

hist- > lpf = hist- > bits; 

} 

/* Function Name: LookAhead 

* Description: Examine base of tree to calculate new quantizer value 

* Arguments: z - frame number 

* Ctrl - compression control record 

* hist - history records 

* Returns: calculates new ctrl->quant_const 
*/ 

void LookAhead(z f ctrl,hist) 

CompCtrl ctrl; 
int z; 
Hist hist; 

{ 

int x, y, sub, index, threshlHISTO], decide =ctrl-> decide, act, 
taract=Feedback(hist,zxtrl- > feedback), 
octs=ctrl- > src- > trans, wavelet. space[0], 
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size[2]={Size(ctrl->src,0,0)> > l+octs,Size(ctrl->src,0,l)> > 1+octs}; 
Block new, old, addr; 
double old_quant=ctrl->quant_const; 



Ctrl- > quant_const= 1 .0; 

for(index = 0; index < HISTO; index + + ) threshfindex] = 0 ; 
for(y =0;y < size[l] ;y + +) for(x =0;x < size[0] ;x+ + ) 
for(sub=l;sub<4;sub++) { 

double q_thresh[3], 
norms{3] = {ctrl- > quant_const,ctrl- > thresh_const,ctrl- > cmp_const} ; 
Block zeroblock={{O f O}.{0,0}}; 

ReadBlock(new,old,addr,x,y,z,octs-l,sub,0,ctrl); 
CalcNormals(ctrl,octs-l,sub t O,Donns); 



a^thresh[l]=(double)Decide(new,zero_block,decide)/DecideDouble(nonns[l],decide); 

q_thresh(2]=(double)Decide(new.old,decide)/DecideDoublc(norais[2], decide); 
if (BlockZero(old)) q_thresh[0]=<Lthresh[l]; 
else q_thresh[0]=q_tnresh[2] <q_thresh[l]?o^thresh[2]:q_thresh[l]; 
if (ctrl- > decide= =SIGSQR) q_thresh[0]=sqn(q_thresh[0]); 

iiulex=(int)(((Lthresh[0]^ld_quam+HISTO_DELTA)*fflSTO/(fflSTO_DELTA*2)); 

index=index < 0?0:index > HISTO-17HISTO-1 -.index; 
thresh[index] + + ; 

} 

for(index= HISTO- 1, act=0;index> =0 && act <taract; index-) 
act+=thresh[index]; 

ctrl->quant_const=(double)(iiKiex+l)*HISTO_DELTA*2.0/fflSTO+old_quam-HISTO_ 
DELTA; 

ctrl- > quant_const=ctrl- > quant_const < 0.0?0.0:ctrl- > quant_consf, 
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Dprintff Target bits %d act %d (real %d) adjust q_const to 
%3.2f\n" ,hist{z].target,taract,act,ctrl- > quantconst); 

hist[z] . q_const = Ctrl- > quantconst; 

Ctrl- > quant_const= Filter(hist,z,crxl- > feedback, Ctrl- > filter); 
Dprintf("Post filtering q_const to %3.2f\n",ctrl->quant_const); 
if (ctrl- > bin_switch) { 

unsigned char *bytes=CodeInt(index+l-HISTO/2,fflSTO_BITS); 

bwrite(bytes,HISTO_BITS,ctrl- > bfp); 
XtFree(bytes); 

} 

} 

/* Function Name: CompressStats 

* Description: Compile compression statistics 

* Arguments: Ctrl - compression control record 

* hist - history records 

* Returns: plot graphs 

*' ' 

void CompressStats(ctrUiist) 

CompCtrl ctrl; 
Hist hist; 

{ 

FILE *fpjoken t *fp_coeff, *fpJog, *fopen(); 

char file jiame[STRLEN] ; 

int channel, z, i, sigma; 

sprimf(file_name / % s % s/ % s . token % s\0 M .global- > home ,PLOT_DIR,ctrl- > stats_name,P 
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LOT_EXT); 

fp_token = fopen(file_name, " w"); 



sprintf(file_name, " %s%s/ %s.coeff %s\0" .global- > home,PLOT_DIR,ctrl- > stats_name,PL 

OT_EXT); 

fTP_coeff=fopen(file_name,"w n ); 

sprintf(file_name,"%s%s/%s.log%s\0",global->home,PLOT_DIR,ctrl->stais_name,PLO 

TEXT); 

fpjog = fopen(file_name, "w"); 
fprintf(fp_token, "VTokens %s\n" ,ctrl- > name); 
for(i=0;i<TOKENS;i++) { 
sigma=0; 

for(z=0;z<ctri->src->size[2];z+ +) sigma +=hist[z].token[i]; 
fprintf(fp_tokcn,"%d %d\n\i,sigma); 

} 

fprintf(fp_coeff, "\ "Coeffs %s\n" ,ctrl- > name); 
for(i=0;i<129;i++){ 
sigma =0; 

for(z = 0;z < Ctrl- > src- > sizel2] ;z + + ) sigma + - hist[z] .coeff[i] ; 
fprintf(fp_coeff, " %d %d\n" ,i,sigma); 

} 

for(i=0;i<5;i++){ 

String titles[5] = { "treebits" , "activity * , "quant" , "bits", "ratio" } ; 



fprintf(fp_log, "\n\" %s\n" ,titles[i]); 
for(z=0;z<ctrl- > src- > sizef2];z+ +) 
switch(i) { 

case 0: fprintf(fp_log,"%d %d\n\z,hist[z].bits-bist[z].lpf); 
break; 

case 1: fprintf(fp_log,"%d %d\n",z,hist[z]. activity); 
break; 
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case 2: fprinrf(fip_log."%d %f\n".z,hist[z].q_const); 
break; 

case 3: fprintf(fp_log,"%d %d\n",z,hist[z].bits); 
break; 

case 4: fprintf(fp_log,"%d 
%f\n\z,(double)(bjst[z].biMz==0?hist[z].lpf:0))/(double)hist[z].activity); 

break; 

} 

} 

for(channel=0;channel<(cirl- > src-> type= =M0N0?l:3);channel+ +) { 

int octs =ctrl- > src- > trans . wavelet, spacefctrl- > src- > type = = YUV 
&& channel! =0? 1:0]; 

for(i=0;i<=octs;i++) { 

lprintf(fp_log,"\n\"channel %d oct %d\n",cnannel,i); 
for(z=0;z < Ctrl- > src- > size[2] ;z+ +) 

fprintf(fp_log, " %d %d\n" ,z,hist[z].octbits[channei][i]); 

} 
} 

fclose(fp_token); fclose(fp_coeff); fclose(fpjog); 

} 

/* Function Name: CopyFrame 

* Description: Copy frame or zero 

* Arguments: vid - video 

* from, to - source and destination frame numbers 

* zero - zero out flag 

* Returns: alters video- > data 
*/ 

void CopyFrame(vid,from,to.zero) 
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Video vid; 

int from, to; 

Boolean zero; 

{ 

int i, channel; 

for(channel=0;channel < (vid- > type= = MONO? 1 : 3); channel* +) { 
. int size»Size(vid, channel,0)*Size(vid, channel, 1); 

for(i=0;i<size;i++) 

vid- > data [channel] [to] [i] =zero?0:vid- > data[channel][from][i]; 

} 

} 

/* Function Name: CompressFrame 

* Description: Compress a Frame 

* Arguments: etri - compression control record 

* z - frame number 

* hist - history records 

* target - target bits 
*/ 

void CompressFrame(ctrl,z,hist,target) 

CompCtrl Ctrl; 
int z, target; 
Hist hist; 

{ 

Video src=ctrl->src, dst=ctrl->dst; 

int sub, channel, x, y, mode=ctrl->stillvid 1 1 z==0?STILL:SEND, 
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octs_lum=src- > trans. wavelet.space[0], 
size(2] = {Si2c(src,0,0)> > l+octs_lura,Size(src,0.1)> > l+octs_lum}; 
NewFrame(dst,z); 

CopyFrame(dst,z-l,z,ctrl->stillvid || z==0); 

GetFrame(src,z); 

hist(z] .target = target; 

if (z! =0 && Ctrl- > auto_q) LookAhead(z,ctrl,hist); 
SendLPF(mode,z,ctrl,&hist(z]); 
Dprintf("LPF bits %d\n",hist[z].lpf); 
hist[z] . q_const = Ctrl- > quant_const; 
for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int empty = EMPTY, full = FULL; 

for(cnannel=0;channel < (dst- > type= =M0N0?l:3);channel+ +) { 
int octs=src-> trans. wavclet.space[src->type= =YUV && 

channel! =0?1:0]; 

for(sub=l;sub<4;sub++) { 
Boolean 

active=SendTrec(mc)de,x,y,z,octs-l,sub,chamiel,ctrl,Mist[z] f &empty,0); 

hist[z].activiry+=channel==0 && active; 

} 

switch(empty) { 
case FULL: 

empty = CHANNELJEMPTY; 

break; 

case CH ANNELEMPTY : 

SendTokeniCHANNEL^ZERCchannel^ub^ts-l ,ctrl,&hist(z] ,&fuli,0) 
break; 
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} 

} 

if (empty = = EMPTY) 
SendToken(LOCAL_ZERO,channeI,sub,ocis_lura-l,ctrl,&hist[zl.&ftill,0); 

> 

DprintfC Activity : %d\n" ,hist[z] .activity); 
FreeFrame(src,z); 

} 

/* Function Name: SkipFrame 

* Description: Shuffle frame data as if current frame was skipped 

* Arguments: vid - video 

* z - frame number 

* Returns: alters vid- > data 
*/ 

void SkipFrame(vid l z) 

Video vid; 
int z; 

{ 

NewFrame(vid,z); 

CopyFrame(vid,z-l,z f False); 

if(z>l){ 

GetFrame(vid t z-2); 

CopyFrame(vid,z-2,z-l , False); 

FreeFrame(vid,z-2); 

} 

} 

/* Function Name: CompressCtrl 
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Description: Perform KLICS on a video 
Arguments: w - Xaw widget 

closure - compression control record 



call data - NULL 



Returns: 



compressed video 



*/ 



void 



CompressCtrl(w,closure,call_data) 



Widget 



w; 



caddr t 



closure, call data; 



CompCtrl ctrl=(CompCtrl)closure; 

int sigma_bits, frame_count, z, i, buffer=0, frames = Ctrl- > src- > size[2] , 



Message msg=NewMessage(NULL,60); 

msg- > rows = frames > 10? 1 1 : frames + (frames = = 1?0: 1 ) ; msg- > cols =30; 
if (global- > batch = = NULL) { 

XtCallbackRec callbacksQ={ 

{CloseMessage,(caddr_t)msg}, {NULL.NULL}, 

}; 



MessageWindow(FindWidgetCfrm_compress" ,w).msg, "KLICS" .True, callbacks); 



bpf_in=(64000*ctrl- > bitrate)/ctrl- > src- > rate, 
bpf_out=(int)((double)(64000*ctrl- > bitrate)/ctrl-> fps); 



FILE *fopen0; 

char file_name[STRLEN]; 

HistRec histfframes]; 



Dprintf("CompressCtrl\n"); 
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if (ctrl- > src- > type = = YUV && 
(ctrl- > src- > trans.wavelet.space[0]! =ctrl- > src- > trans.wavelet.spacefl] +ctrl- > src- > U 
Vsample[0] || ctrl- > src- >UVsamplelO]!=ctrl-> src- > UVsamplcfl])) { 
EprintfCY-UV octaves rhis-matched. Check UV-sample"); 
return; 

} 

ctrl- > dst = Copy Header(ctrl- > src); 
strcpy(ctrl- > dst- > name.ctrl- > name); 
if (ctrl- >dst-> disk) SaveHeader(ctrl->dst); 
if (ctrl- > bin_switch) { 

sprintf(file_name, " %s%s/ %s%s\0" .global- > horae,KLICS_DIR t ctrl- > bin_name,KLICS 
EXT); 

ctrl- > bfp = bopen(fiIe_name, "w"); 
/* Write some son of header */ 
WriteKlicsHeader(ctrl) ; 

} 

for(z=0;z<frames;2++) { 
hist[z].bits=0; 
hist[z].lpf=0; 
histfz]. activity =0; 
histfz]. target =0; 

for(i =0;i < 5 ;i + +) histfz] .octbits[0][i] =0; 
for(i=0;i<5;i++) hist[z].octbits[i][i]=0; 
for(i=0;i<5;i+-h) histfz]. octbits[2][i]=0; 
for(i=0;i<TOKENS;i+ +) histfz]. tokenfi] =0; 
for(i=0;i<129;i++) histfz]. coeff[i]=0; 
histfz] . q_const =0.0; 

} 

for(z=0;z<frarnes;z++) { 

if (z==0 j | !ctrl->buf_switch) { 

CompressFrame(ctrl,z,hist, bpf_out) ; 
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buffer = 3200»ctrl- > bitrate +bpf_in; 

} else { 

Boolean no_skip; 



buffer- =bpf_in; 

buffer = buffer < 0?0:buffer; 

no_skip= buffer <6400*ctrl-> bitrate; /* H.261 buffer size */ 
if (Ctrl- > bin_switch) bwrite(&no_skip, 1 ,ctrl- > bfp) ; 
if (no_skip) { 

CompressFrame(ctrl ,z,hist,bpf_out/* + bpfout/2-buffer*/) ; 
buffer* =hist[z]. bits; 
} else SkipFrame(ctrl->dst,z); 

} 

if(z>0){ 

SaveFrame(ctrl- > dst,z-l); 
FreeFrame(ctrl- >dst,z-l); 

} 

Mprintf(msg,"%s%03d: %d 
bits\n",ctrl- > dst- > name,z+ctri- > src- > start,hist[z] .bits); 
Mflush(msg); 

} 

SaveFrame(ctrl- > dst,ctrl- > src- > size(2]-l); 

FreeFrame(ctrl- > dst,ctrl- > src- > size[2]-l); 

if (ctrl->bin_switch) { bflush(ctrl->bfp); bclose(ctrl->bfp); } 

if (Ctrl- > stats_switeh) CompressStats(ctrl,bist); 

Dprintf( "Compression Complete\n"); 

sigma_bits=0, frame_count=0; 

for(z=0;z<ctrl->src->size[2];z++) { 

sigma_bits + = histtz] . bits; 

if (hist[z].bits! =0) frame_count+ +; 

} 

if (Ctrl- > buf_switch) { 
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DprintfCBuffer contains %d bits\n",buffer-bpf_in); 
Dprintff Frame Rate %4.1f 
Hz\n",(double)(ctrl- > src- > rate*(frame_count- l))/(double)(ctrl- > src- > size[2]-l)); 

} 

if (frames >1) { 

Mprintf(msg, "Total: %d bits\n",sigma_bits); 
Mflush(msg); 

} 

Ctrl- > dst- > next = global- > videos; 
global- > videos =ctrl- > dst; 

} 

/* Function Name: BatchCompCtrl 
* Description: Batch interface to CompressCtrl 



void BatchCompCtrl(w,closure,call_data) 

Widget w; 

caddr t closure, call_data; 



{ 



CompCtrl ctrl=(CompCtrl)closure; 

if (ctrl- > src = =NULL) Ctrl- > src = Find Video(ctrl- > src_name, global- > videos); 
CompressCtrl(w,closure,call_data); 



} 



/* Function Name: InitCompCtrl 

* Description: Initialise the compression control record 

* Arguments: name - name of the source video 

* . Returns: compression control record 



pi in» T IT I i-tt PUCtT /Dl II C 1C\ 



WO 94/23385 



PCT/GB94/0O677 



- 218 - 

♦/ 

CorapCtrl InitCompCtrl(name) 
String name; 

{ 

CompCtri Ctrl = (CompCtrl)M ALLOC(sizeof(CompCtrlRec)) ; 
int i; 

ctrl- > decide = SIGABS; 
Ctrl- > feedback = 4 ; 
ctrl->filter=0; 
Ctrl- >stiUvid== True; 
Ctrl- > stats_switch= False; 
ctrl- > auto _q = True ; 
Ctrl- > buf_switch=True; 
cctI- > bin_switch - False; 
Ctrl- > cmp_const=0.9; 
Ctrl- > thresh_const =0.6; 
Ctrl- > quant_const=8.0; 
ctrl->fjps=30«0; 
ctrl->bitrate=l; 
for(i=0;i<5;i++) { 

double defaults[5] = (1.0,0.32,0. 16,0. 16,0. 16}; 

ctrl- > base_factors[i] =defaults[i]; 

} 

ctrl- > diag_factor= 1 .4142136; 
ctrl- > chrome_factor=2.0; 
strcpy(ctrl- > src_name,name); 
strcpy(ctrl-> name, name); 
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strcpy(ctrl~ > stats_name,naine); 
strcpy(ctrl- > bin_name,name); 
return(ctrl); 

} 

/* Function Name: Compress 
* Description: X Interface to CompressCtrl 
*/ 

^define COMPJCONS 25 
#define VIDJCONS 15 

void Compress( w , closure , call_data) 

Widget w; 

caddrj closure, calljiata; 

{ 

Video video=(Video)closure; 

CompCtrl ctrl=InitCompCtrl(video- > name); 

int i, space=video->trans.wave!et.space[0] + l; 

Numlnput num_inputs = (NumInput)MALLOC(2*sizeof(NuniInputRec)); 

Floatlnput fltjnputs = (FloatInput)MALLOC(6*sizeof(RoatIi^)utRec)) l 

octjnputs = (FloatInput)MALLOC(space*si2eof(FloatInputRec)) ; 

Message msg = NewMessage(ctrl- > name,NAME_LEN) , 

msg_bin= NewMessage(ctrl- > binname , N AME_LEN) , 
msg_stats=NewMessage(ctrl- > stats jiame,NAME_LEN); 
XtCalibackRec destroy_caII[] = { 
{ Free , (caddr_t)ctrl } , 
{ Free , (caddr_t)num_inputs} , 
{Free,(caddr_t)flt Jnputs} , 
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{Free,(caddr_t)oct_inputs} , 
{CloseMessage,(caddr_t)msg} , 
{CloseMessage,(caddr_t)rasg_bin} , 
{CloseMessage,(caddr_t)msg_stats} , 
{NULL.NULL}, 

}; 

Widget parent = FindWidget( "frmcompress " , XtParenl(w)) , 

shell =ShellWidget("klics" ,parem,SW_below,NULL,destroy_call), 
form = FormatWidget( "klics_fonn" .shell), 

dec_shell=ShellWidget("ldics_cng_dec\shell,SW_menu,NULL t NULL), dec_widgets[3], 

filt_shell = ShellWidgetCklics_cng_fflt" ,sheU,SW_menu,NULL,NULL), fdt_widgets[2] , 
widgetslCOMPJCONS], vid_widgets[VIDJCONSl, 

oct_widgets[space*2] ; 

Formltem itemsQ={ 

{ "klicscancel", "cancel" ,0,0,FW_icon,NULL} , 
{ "klics_confinn B , "confirm" , 1 ,0,FW_icon,NULL} , 
{"klicsjitle", "Compress a video",2,0,FW_label,NULL}, 
{"klics_vid_lab n , "Video Name: " ,0,3,FW_label,NULL}, 
{"klics_vid",NULL,4,3,FW_text,(String)msg}, 

{"klics_stats_lab","Statistics: , ',0,4,FWJabel,NULL}, 

{ "klics_stats" ,NULL,4,4,FW_yn,(String)&ctrl- > stats_switch} , 

{"klics_stats_name",NUIXJ,4,FW_text,(String)msg_stats}, 

{"klics_bin_lab","KUCS File: ",0,6,FW_label,NULL}, 

{ "klics_bin" ,NULL,4,6,FW_yn,(String)&ctrl- > bin_switch} , 

{ " klics_bin_name" .NULL, 10, 6,FWjext,(String)msg_bin} , 

{"klics_dec_lab","Decision: B ,0,9,FW_label,NULL}, 

{ " klics_dec_btn" , "SigmaAbs" ,4,9,FW_button, "klics_cng_dec" } , 

{ "klics_qn_float" ,NULL,0, 12,FW_float,(String)&flt_inputsI01 } , 
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{ "k!ics_qn_scroir .NUUL.4, 12,FW_scroll,(String)&flt_inputs[0] } , 



"ldics_th_float^NUIX,0J4 1 FW_^oat,(St^ing)&flt_inpuls[l]}, 
H kIics_th_sc^oll^NUlX,4J4,FW_sc^oll,(St^ing)«&flt_iIlputs[l]}, 
"ldics_cm_noat",NULL,0,16,FW_float,(String)&flt_inpuis[2]}, 
,, klics_cm_sc^oll^mJlX,4,16,FW_scroll,(St^ing)&flt_inputs[2]}, 
"klics_ch_float" ,NULL,0, 18,FW_float,(Strmg)&flt_inputs(3]} , 

"klics_ch_scroll " .NULL.4, 18,FW_scroll,(String)&flt_inputs[3]} , 
"klics_di_noat^NULL,0,20,FW_^oat,(St^ing)&^t_inputs[4]}, 
B klics_diJC^oll^NUIi,4,20,FWJC^oll,(String)&flt_inputs[4]} f 
n klics_oct_fonn\NULL,0,22,FW_fonn,NULL}, 
n kIics_vid_fonn",NULL,0.24,FW_fonn,NULL}, 
}, vid_itemsQ={ 

"klics_ic Jab" , "Image Comp: " ,0,0,FW_labcl,NULL} , 
"klics_ic",NULL, 1 ,0,FW_yn,(String)&ctrl- > stillvid}, 
"klicsjg_noat\NUIX,0^,FW_float t (String)&flt_inputs[5]}, 
"klics_tg_scroll " .NULL, 1 , l,FW_scroll,(String)&flt_inputs(5] } , 
"ldicsj>x_int\NUIX,0,3,FW_integer,(Stra^ 

"klics_px_down",NULL, 1 ,3,FW_down,(String)&num_ii^mts[0]} , 
"klicsj>x_up%mJIi,6,3,FW_up,(String)Amini_inputs(0]}, 
"klics_auto Jab" , " Auto Quant: " ,0,5 ,FW_label,NULL} , 
"klics_auto",NULL, l,5,FW_yn,(String)&ctrl- > auto_q}, 
"klics_buf_lab", "Buffer: " ,0,8,FW_label,NULL}, 

"klicsbuf" .NULL, 1 ,8,FW_yn,(String)&ctrl- > bufswitch}, 
"klics Jrofbtn" , "None", 1 1 ,8,FW_button, "klics_cng Jilt"}, 
[ "klics Jis jnt",NULL,0, 10.FW integer, (String)&num_inputs{ 1]} , 
"klics Jisdown" .NULL, 1 , 10,FW_down,(String)&num inputsfl] } , 
'klics_hs_up".NUIX,14,10,FW_up,(String)&nuin_inputs[l]}, 
}, oct items(2*space); 
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Menultem dec_mcnu[] = { 

{ "klics_dec_max ".smeBSBObjectClass, " Maximum " , NULL} , 
{ "klics_dec_abs",smeBSBObjectClass. "SigmaAbs" .NULL}, 
{ "klicsdecsqr" .smeBSBObjectClass, "SigmaSqr" .NULL} , 

}, filt_menu[]={ 

{"klics_filt_none",smeBSBObjectClass."None",NULL}, 
{ M klics_filt_exp".smcBSBObjectClass."Exp".NULL}, 

}; 

XtCaUbackRec callbacksQ = { 
{Destroy,(caddr_t)shell}, 
{NULL,NULL}, 
{CompressCtrl, (caddr_t)ctrl} , 
{Destroy ,(caddr_t)shell} , 
{NULL.NULL}, 

{Change YN,(caddr_t)&ctrl- > stats_s witch} , {NULL.NULL} , 
{Change YN,(caddrj)&ctrl- > binjwitch} , {NULL.NULL} , 
{FloaancDec t (caddr_t)&flt_inputs(0]}, {NULL.NULL} , 
{FloatIncDec,(caddr_t)&flt_inputs[l]}, {NULL.NULL} , 
{HoatIncDec,(caddr_t)&nt_inputs[2]} , {NULL.NULL} , 
{noatIncDec,(caddr_t)&flt_inputs[3]}, {NULL,NULL} , 
{FloatIncDec,(caddr_t)&flt_inputs[4]} f {NULL.NULL} , 

}, vid_callO={ 

{Change YN,(caddr_t)&ctrl-> stillvid}, {NULL.NULL}, 
{FloatIncDec,(caddr_t)&flt_inputs[5] } , {NULL.NULL} , 
{NumIncDec,(caddr_t)&num_inputs[0]} , {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_inputs[OJ } , {NULL, NULL} , 
{Change YN,(caddr_t)&ctrl- > auto_q} , {NULL.NULL} , 
{Change YN,(caddr_t)&ctrl- > buf_switch}, {NULL.NULL}, 
{NumIncDec,(caddr_t)&num_inputs[ I] } , {NULL.NULL} . 
{NumIncDec.(caddr_t)&num_inputs[l]}, {NULL.NULL}, 

}. dec_callQ = { 

{SimpleMenu,(caddr_t)&ctrl- > decide} , {NULL.NULL} , 
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{SimpleMenu,(caddrj)&ctrl- > decide} , {NULL, NULL}, 
{SimpleMenu,(caddr j)&ctrl- > decide} , {NULL,NULL} , 

} ( filt_callO = { 

{SimpleMenu,(caddrj)&ctrl-> filter}, {NULL,NULL}, 

{SimpleMenu,(caddr_t)&ctrl- > filter}, {NULL,NULL}, 

}, oct_call[2*space]; 

XFontStnict *font; 

Arg args[l]; 

msg->rows=l; msg- > cols = N AME_LEN ; 
rasg_stats- > rows = 1 ; msg_stats- > cols = NAME_LEN; 
msg_bin->rows=l; msg_bin->cols=NAME_LEN; 
Ctrl- > src=(Video)closure; 

flt_ii^HJts[0].format= "Quant: %4.1P; 
flt_inputs[0] . max =10; 
flt_inputs[0] min=0; 

flt_inputs[0] value = &ctrl- > quant_const; 

fit Jnputs[^fonnat= "Thresh: %4.1P; 
flt_inputs[l].max= 10; 
flt_inputs[l].min=0; 

flt_inputs[ 11 . value = &ctrl- > thresh_const; 

fit Jnputs[2J .fonnat= "Comp: %4. IP ; 

flt_inputs[2}.max= 10; 

flt_inputs [2] . min = 0; 

fltjnputs[21. value = &ctrl->cmp_const; 

fit Jnputs[31. format = "Chrome: %4.1P; 

fit_inputs[3].max=5; 

fit_inputs[3].min=l; 
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flt_inputs[3] . value = &ctrl- > chromefactor; 

flt jnputs[4]. format = n Diag: %4.1f"; 
flt Jnputs[4] . max =2.0; 
flt_inputs[4].min= 1.0; 
flt Jnputs[4] . value = &ctrl- > diag_factor; 

fh_inputs[5]. format = "Target: %4.1f"; 
flt_inputs[5] .max = 30.0; 
flt_inputs[5] .min= 10.0; 
flt_inputs[5] . value = &ctrl- > fps; 

num_inputs[0]. format- "px64k: %ld"; 
num_inputs[0] . max = 8; 
nuin_inputs[0] . min = 1 ; 
num_inputs[0] . value = &ctrl- > bitrate; 

num_mputs[l]. format -"History: %ld"; 

num_inputs[ 1 1 . max = 8 ; 

num_inputs [ 1 ] . min = 1 ; 

num_inputs[ 1 ] . value = Actrl- > feedback; 

for(i=0;i<space;i++) { 

String format = (char *)MALLOC(20); 

if (i==0) sprintf(format, H Octave LPF: %%4.2F); 
else sprintf(fonnat v " Octave %3d: %%4.2F,space-i-l); 
oct_inputs[i] . format = format; 
oct_inputs[i].max= 1 .0; 
oct jnputs[ i] . min =0.0; 

oct jnputs[i] . value = &ctrl- > base_factors[space-i- 1 ] ; 
oct Jtems(2*i]. name- "klicsoctfloat"; 
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oct_items[2*i] .contents = NULL; 
oct_items[2*i].ftomHoriz=0; 
oct_items[2*i].fromyert=i= =0?0:2*i-l ; 
oct_items[2 *i] . type = FWfloat; 
oct_items[2*i].hook= (String)&oct_inputs[il; 
oct_items[2*i+ l].name= n klics_oct_scroll"; 
oct_items[2*i + 1 ] .contents =NULL; 
oct_items[2*i+ l].fromHoriz= 1; 
oct_items[2*i+ l].fooraVert«i= =0?0:2*i-l; 
oct_items[2*i+ l].type=FW_scroll; 
oct_items(2 *i + 1 ] . hook = (String)Aoct Jnputsfi] ; 
oct_call[2*i] .callback = FloatlncDec; 
oct_call[2*i]. closure =(String)&oct_inputs[i]; 
oct_call[2*i+l].callback=NULL; 
oct_caU[2*i+ l].closure=NULL; 

} 

FillForm(form,COMP_ICONS-(video- >size(2] > I?0:l),itexns,widgets,callbacks); 
FillFonn(widgets[23],2*space,oct_items,oct_wklgets,oct_call); 
FillMenu(dec_shell,THREE,dec_menu,dec_widgets,dec_call); 
font = FindFont(widgets[ 12]); 

XtSetArg(args[0] ,XtNwidth,2 + TextWidth(0, "Maximum\iiSigmaAbs\nSiginaSqr" , font)); 
XtSetValues(widgets[12],args,ONE); 
if (video- >size[2]>l) { 

FUlForm(widgets[24],VID_ICONS,vid_items,vid_widgets,vid_call); 

FillMenu(filt_sheU t TWO,filt_menu,filt_widgets,filt_call); 

font=FindFont(vid_widgets[ll]); 

XtSetArg(args[0] .XtNwidth, 2 +TextWidth(0, "None\nExp" .font)); 
XtSetValues(vid_widgets[ 1 1 J .args.ONE) ; 

} 

XtPopup(shell,XtGrabExclusive) ; 

} 
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source/KlicsSA.c 



/* 

Full still/video Knowles-Lewis Image Compression System utilising HVS 
properties 

and delta-tree coding 

Stand-Alone version uses fixed image format and static data structures 

*/ 

^include "KlicsSA.tT 
^include <math.h> 

extern void ConvolveO; 

/* useful X definitions */ 

typedef char Boolean; 

#define True 1 

#define False 0 

#define String char* 

/* token modes (empty) */ 

#define EMPTY 0 

#define CHANNEL_EMPTY 1 

#define OCTAVE_EMPTY 2 

#define LPF_EMPTY 3 

#define FULL 4 

/* Function Name: AccessSA 

* Description: Find index address from co-ordinates 

* Arguments: x, y - (x,y) co-ordinates 
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* oct, sub, channel - octave, sub-band and channel co-ordinates 

* Returns: index into data[channel]Q [index] 
*/ 

int AccessSA(x,y,oct,sub,channel) 
int x, y, oct, sub, channel; 



{ 

retum(((x< <l)+(sub> >1)+(SA_W1DTH> > (channel = =0?0:l))*((y << l)+(l&sub) 

))<<oct); 

} 



/* Function Name: DecideSA 

* Description: Calculate value representing the difference between new and old 
blocks 

* Arguments: new, old - blocks to compare 

* Returns: difference value 
*/ 



int Decides A(new , old) 
Block new, old; 



{ 

int X, Y, sigma =0; 

for(X=0;X < BLOCK;X+ +) for(Y =0;Y< BLOCK; Y + +) 
sigma+ =abs(new[X][Y]^)ld[X][Yl); 
return(sigma); 

} 



WO 94/233S5 



PCT/GB94/006T7 



- 228 - 

/* Function Name: DecideDoubleSA 

* Description: Calculates normal w.r.t differencing algorithm 

* Arguments: norm - normal value 

* Returns: new normal value 
*/ 

double DecideDoubleSA(norm) 
double norm; 

{ 

retum(4.0*nonn); 

} 

Boolean DecisionSA(new,old,nonn) 

Block new, old; 
double norm; 

{ 

renirn((double)DecideSA(new,old) < =DecideDoubleSA(norm))r 

} 

/* Function Name: HuffmanSA 

* Description: Calculates the number of bits for the Huffman code representing 
level 

* Arguments: level - level to be encoded 

* Returns: number of bits in codeword 



int 



HuffmanSA(level) 
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int level; 

{ 

rerurn(level= =0?2:(abs(leve!)<3?3:l +abs(level))); 

} 

/* Function Name: HuffCodeSA 

* Description: Generates Huffman code representing level 

* Arguments: level - level to be encoded 

* Returns: coded bits in char's 
*/ 

unsigned char *HuffCodeSA(level) 

int level; 

{ 

unsigned char *bytes= (unsigned char *)MAIXOC((7+Huffman(level))/8); 

bytes[0] =(abs(level) < 3?abs(level):3) | (level < 0?4:0); 
if (abs(level)>2){ 

int index=(7+Huffman(level))/8-l; 

bytes[index] =bytes[index] | (1< < (Huffman(level)-1)%8); 

} 

return(bytes); 

} 

unsigned char *CodeIntSA(number,bits) 



int number, bits; 



WO 94/23385 



PCT/GB94/00677 



- 230 - 

{ 

int len=(7+bits)/8; 

unsigned char *bytes= (unsigned char *)MALLOC(len); 
int byte; 

for(byte=0;byte<len;byte+ + ) { 
bytes fbyte] =Oxff&number; 
number = number > > 8 ; 

} 

return(bytes); 

} 

int ReadIntSA(bits,bfp) 

int bits; 
Bits bfp; 

{ 

int len=(7+bits)/8; 
unsigned char bytesflen]; 
int byte, number =0; 

bread(bytes , bits, bfp) ; 

for(byte = 0;byte < len;byte + + ) 

number = number | ((int)bytes[byte] < <byte*8); 
number = (number < <sizeof(int)*8-bits)> > sizeof(int)*8-bits; 
retum( number); 

} 

/* Function Name: HuffReadSA 

* Description: Read Huffman encoded number from binary file 

* Arguments: bfp - binary file pointer 
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* Returns: decoded level 
*/ 

int HuffReadSA(bfp) 
Bits bfp; 

{ 

int value; 

unsigned char byte; 
Boolean negative = False; 

bread(&byte,2,bfp); 
value =(int)byte; 
if (byte=='\0') return(O); 
else { 

bread(&byte,l,bfp); 
negative = (byte! ='\0'); 

} 

if (value < 3) rcturn(negif(negative,value)); 

for(byte = *\0* ;byte = = '\0' ; value + + ) bread(&byte, 1 ,bfp) ; 

return(negif(negative,value-l)); 

} 

Function Name: Quantizes A 
Description: RM8 style quantizer 
Arguments: data - unquantised number 
q - quantizing divisor 
level - quantised to level 
Returns: quantized data & level 



/* 
* 

* 
* 
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int Quantizes A(data,q t level) 
int data, q, *level; 

{ 

int magjevel = abs(data)/q; 
♦level =negif(data < 0,mag Jevel); 

return(negif(data<0 1 magjevel*q+(magjevel!=0?(q-l)> > 1:0))); 

} 

/* Function Name: ProposedSA 

* Description: Calculates proposed block values 

* Arguments: pro - proposed block 

* lev - proposed block quantized levels 

* old, new - old and new block values 

* norms - HVS normals 

* Returns: new = =0, proposed values (pro) and levels (lev) 
*/ 

Boolean ProposedSA(pro,lev,old,new t norms) 

Block pro, lev, old, new; 
double nonns[3]; 

{ 

Block zeroj>lock={{0,0},{0,0}}; 

int X, Y, step = norms[0J < 1 .0? 1 : (int)nonns[0] ; 

Boolean zero = Dec isionS A( ne w , zero_block , norms [ 1 ] ) ; 

for(X=0;X<BLOCK;X++) for( Y =» 0; Y < BLOCK; Y + + ) 
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pro[X][Y]=zero?0:old[Xl[Y]+Quajiiize(new[Xl[Y]-old[Xl[Y].step,&(Ievpq[Y])); 
return(zero); 

} 

/* Function Name: ZeroCoeffsSA 

* Description: Zero out video data 

* Arguments: data - image data 

* addr - addresses 

* Returns: zeros data[addr[]n] 
*/ 

void ZeroCoeffsSA(data.addr) 

short *data; 
Block addr; 

{ 

int X, Y; 

for(X =0;X < BLOCK;X + +) for(Y =0; Y < BLOCK; Y + +) 
data(addr[X][Y]]=0; 

} 

/* Function Name: BlockZeroSA 

* Description: Test if all block values are zero 

* Arguments: block - block under test 

* Returns: block ==0 
*/ 

Boolean BlockZeroSA(block) 
Block block; 
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{ 

int X, Y; 

Boolean zero = True; 

for(X = 0;X < BLOCK;X + + ) for( Y =0; Y < BLOCK; Y + + ) 

if (block[X][Y]! =0) zero = False; 
return(zero); 

} 

/* Function Name: SendTokenSA 

* Description: Increments token frequency 

* Arguments: token • token to be transmitted 

* channel, sub, oct • co-ordinates 

* brp - binary file pointer 

* empty - zero state {EMPTY | CHANNEL_EMPTY | 
OCTAVE EMPTY | LPF EMPTY | FULL} 

* branch - branch of tree (0*3) 

* Returns: encodes token 
*/ 

void SendTokenSA(token,channel,sub,oct,bfp,empty,branch) 

int token, channel, sub, oct, *empty, branch; 
Bits brp; 

{ 

int full = FULL, i; 
String 

token_name[TOKENS] = { "ZERO_STILL" , "NON_ZERO_STILL" , "BLOCKJJAME" , "ZE 
RO_VID" , "BLOCK_CHANGE" , 

" LOC AL_ZERO " , " LOCALNONZERO" , "CHANNEL_ZERO " , "CHANNEL_NON_ZE 
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RO" , " OCT_ZERO" , "OCT_NON_ZERO" , 

"LPF_ZERO" , "LPF_NON_ZERO\ " LPF_LOC_ZERO" , "LPF_LOC_NON_ZERO" } ; 

switch(*erapty) { 
case EMPTY: 

if (token! = ZERO_STILL && token! = BLOCK S AME) { 

SendTokeiiSAaOCAL_NON_ZERO,chaimel,sub,oct,bfp,&full,braiich); 

for(i=0;i<channel;i++) 
SendTokenSA(CHANNEL_ZERO,i,sub,oct,bfp,&full,branch); 

♦empty =CHANNEL_EMPTY; 
SendTokenSA(token,channel,sub,oct,bfp,empty,branch); 

} 

break; 

case CHANNEL_EMFTY: 

if (token! =ZERO_STILL &A token! =BLOCK_SAME) { 

SendTokenSA(CHANNEL_NON_ZERO,criaiinel,sub,oct,bfp,&fin^ 

for(i=l;i<sub;i++) 
SendTokenSA(token==NON_ZERO_SmL?ZFJ^ 

t,bfp,&full,branch); 

♦empty = FULL; 

SendTokenSA(token.chaimel,sub,oct,bfp,empty,branch); 

} 

break; 

case OCTAVE EMFTY : 

if (token! =ZERO_STILL && token! =BLOCK_SAME) { 

SendTokeriSA(OCTJ*ON_ZERO,chai^^ 

for(i =0; i < branch; i + + ) 
SendTokeriSA(token==NON_ZERO_STII^ 
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, oct, bfp ,&full .branch) ; 

♦empty = FULL; 

SendTokenSA(token,channel,sub,oct,bfp,empty,branch); 

} 

break; 
case LPF_EMPTY: 

if (token! =LPF_ZERO) { 

SendTokenSA(U > F_LOC_NON_ZFJlO,channel,sub,(x:t,bfp,&fiill,branch); 

for(i = 0; i < channel; i + + ) 
SendTokenSA(LPF_ZERO,i,sub,oct,bfp,&full,branch); 

•empty -FULL; 

ScndTokenSA(token,channcl,sub,oct,bfp,cmpty, branch); 

} 

break; 
case FULL: 

Dprintf("%s\n",token_name[tokenJ); 
bwrite(&token_codes[token] ,token_bits[tokcn] ,bfp); 
break; 

} 

} 

/* Function Name: ReadBlockSA 

* Description: Read block from video 

* Arguments: new, old, addr - new and old blocks and addresses 

* x, y, oct, sub, channel - co-ordinates of block 

* src, dst - frame data 
+ Returns: block values 

*/ 

void ReadBlockSA(new,old,addr,x,y,oct,sub,channel,src ( dst) 
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Block new, old, addr; 

int x, y, oct, sub, channel; 

shon *src[3], *dst[3]; 

{ 

int X, Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y + +) { 

addr[XllY]=AccessSA((x< < 1)+X,(y < < l)+Y,oct,sub,channel); 
ncw[X][Y] =(int)src[channel][addr(X][Yl]; 
old[X][Yl = (int)dst[channellladdrpqiY]] ; 

} 

} 

/* Function Name: CalcNonnalsSA 

* Description: Calculates HVS weighted normals 

* Arguments: oct, sub, channel - co-ordinates 

* norms - pre-initialised normals 

* Returns: weighted normals 
*/ 

void CalcNonnalsSA(oct,sub .channel , norms ,quant_const) 

int oct, sub, channel; 

double norms[3], quant const; 

{ 

int norm, base_oct = oct + (channel ! = 0? 1 : 0) + (sub = = 0? 1 : 0) ; 

for(norm * 0;norm < 3 ;norm + + ) { 

if (nonn!=0) norms[norm] *= quant_const; 

norms[norm] *= base_factors[base_oct]*(sub==3?diag_factor:1.0); 
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if (channel! =0) normsfnorm] *= chrome_factor; 
norms[norm] *=(double)(l< < SAPRECISION); 

} 

} 

/* Function Name: MakeDecisions2SA 

* Description: Decide on new compression mode from block values 

* Arguments: old, new, pro - block values 

* zero - zero flag for new block 

* norms - HVS normals 

* mode - current compression mode 

* decide - comparison algorithm 

* Returns: new compression mode 
*/ 

int MakeDecisions2SA(old,new,pro,lev,zero,norms,mode) 

Block new, old, pro, lev; 
Boolean zero; 
double norms[3]; 
int mode; 

{ 

Block zero_bl<xk={{0 t 0},{0,0}}; 

int newjnode = mode = = STILL || BlockZeroSA(old)?STILL:SEND l 
np = Decides A(new , pro), no = Decides A(new, old) ; 

if (newjnode = = STILL) new_mode=np> =no 1 1 zero 1 1 
BlockZeroSA(lev)?STOP:STILL; 

else new_mode=zero && np<no?VOID:np> =no 1 1 
Decisions A(new,old,norms[2]) 1 1 BlockZeroSA(lev)?STOP:SEND; 

return(newjnode); 
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} 

/* Function Name: UpdateCoeffsSA 

* Description: Encode proposed values and write data 

* Arguments: pro, lev, addr - proposed block, levels and addresses 

* channel, oct • co-ordinates 

* dst - destination data 

* bfp • binary file pointer 

* Returns: alters dst[channel][addrOQ] 
*/ 

void UpdateCoeffsSA(pro,lev,addr,channel,oct,dst,bfp) 

Block pro, lev, addr; 

int channel, oct; 

short *dst[3]; 

Bits bfp; 

{ 

int X,Y; 

for(X=0;X<BLOCK;X++) for(Y=0;Y< BLOCK; Y++) { 
int bits=HuffinanSA(lev[X][Y]), 
level =abs(levrXl[Y]); 
unsigned char *bytes=HuffCodeSA(lev[X][Y]); 

dst[chaimel][addr[X][Y]] =(short)pro[X][Y]; 

bwrite(bytes,bits,bfp); 

XtFree(bytes); 

} 

) 
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/* Function Name: SendTreeSA 

* Description: Encode tree blocks 

* Arguments: prev_mode - compression mode 

x ( y» oct, sub, channel - co-ordinates 

* empty - token mode 

* branch * tree branch number 

* Returns: active block indicator 
*/ 

Boolean 

ScndTrceSA(prcvjnode,x,y,^ 

int prevjnode, x f y t oct. sub, channel, ♦empty, branch; 
shon *src[3], *dst(3]; 
double quant_const; 
Bits bfp; 

{ 

Block addr. old, new, pro, lev; 
int newjnode, X, Y; 

double notxns(3]»{quant - const,thrcsh_const,cmp_const}; /* quant, thresh, 

compare */ 

Boolean active = False; 

ReadBlockSA(new,oId,addr,x^ 
if (prevjnode! = VOID) { 
Boolean zero; 

CalcNormalsSACoct^ub.channel.norms^uant^const); 
zero = ProposedSA(pro, lev ( old, new, norms); 

new mode= MakeDecisions2SA(old,new,pro,lev.zero,norms,prev_mode); 
switcMnewjnode) { 



WO 94/23385 



PCT/GB 94/006 77 



- 241 - 

case STOP: 

ScadTokcnSA(prev_mode== STILL j | 
BlockZeroSA(old)?ZERO_STILL:BLOCK_SAME.channel.sub.oct.bfp.empty. branch); 

break: 
case STILL: 
case SEND: 

active = True; 



ScadTokcnS A(prev_mode » -STILL 



1 1 
1 1 



Blc<kZero(old)?NON_ZERO_STIli:BLOaC_CHANGExhaiinel.sub.oct,bf^ 
ch); 

UrxlaieCoeffsSA(proJev.addr.channel.oct.dst.bfp); 
break; 
case VOID: 

ScalTokenS ACZERO_VID.channel .sub,oct, bfp ,emp:y , branch) ; 

ZeroCoeffsSA(dst(cbaniiel],addr); 

break; 

} 

}else{ 

if (BlockZeroSA(old)) new_raode»STOP; 
else { 

ZeroCoeffsSA(dst(channell,addr); 
new_mode=VOID; 

} 

} 

if <oct>0 && new_mode!-STOP) { 

int ml = OCTA VEEMPTY . full=FULL; 

Dprintf("x=%d, y=%d, oct=%d sub»%d mode 
%d\n" .x.y,oct.sub.new_mode): 

for(Y=0;Y<2;Y++) for(X=0;X<2;X++) 

(void)SendTreeSA(new_mode.x*2+X,y*2 + Y.oct-l.sub.chaimel.src,dst.&mt,X+2*Y.qua 
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ntconsubfp); 

if (mt= =OCTAVE_EMPTY && new mode! = VOID) 
SendTokenSAfOCT^ZERO.channei.sub.oct.bfp^fulKO); 

} 

return* active); 

} 



/* Function Name: SendLPF_SA 

* Description: Encode LPF sub-band 

* Arguments: mode * compression mode 

* Returns: encodes data 
*/ 

void SendIJF_SA(mode,sn:,dst«bfp,quamj:onst) 

im mode; 

short *src[3J f *dsi[3]; 

Bits bfp; 

double quant_const; 



{ 

Block new, old, pro, lev, addr; 
int channel, channels =3, x, y, full = FULL, 
octsjum =3, 

size(2) = {SA_W1DTH > > octsjum + 1 ,SA_HEIGHT > > octsjum + 1 } ; 

for<y=0:y<size{l];y + +) for(x=0;x<size[0];x + +) { 
int empty = LPF EMPTY; 

for(channel =0;channel<channels:channel+ +) { 
int octs=channel! =0?2:3. 



WO 94/233SS 



PCT/GB94/00677 



- 243 - 

newjnode. X, Y, step, value, bits=0; 
double nonns[31 = {quant_const.thresh_const.cmp_consi} ; 



CalcNormalsSA(octs- 1 ,0,channei.nonns.quant_const); 
stcp=nonns[0] < l.O?l:(int)nonns[0]; 

for(biis=0, value=((l< <8+SA_PRECISION)-l)/step;value!=0:biis + +) 

values value > > 1; 
ReadBloclcSA( new, old, addr.x.y.octs- 1,0, channel, src.dst); 



/•Proposed V 

for(X=0;X <BLOCK;X++) for(Y=0;Y< BLOCK;Y++) 

pro(X][Y] =old(XlIY] +QuamizeSA(new(Xinn-<JldrX]rY],step,&(Iev[Xl[Y])); 
/* MakeOecisioDS */ 

new_mode=mode » = STILL7STILL: Decisions A<new,old,nonns(2]) 1 1 
BlockZeroSA(lev)?STOP:SEND; 

switch( new_mode) { 
case SEND: 

SendTokenSA(LPF_NON_ZERO,channel,0,octs,bfp,&empty,0); 
UpdateCoeffsSA(pro,lev,addr,channel,octs,dst,bfp); 

break; 

case STILL: 

for(X=0:X<BLOCK;X++) for(Y=0;Y<BLOCK;Y++) { 
unsigned char *bytes=CodeIntSA(lev(X][Y],bits); 



dst(channel][addr[XirY]]=(shon)pro[Xl[Yl; 

bwrite(bytes.biis.brp); 

XtFree(bytes); 

> 

break: 
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case STOP: 

SendTokenSA(LPF_ZERO.channel.0.octs.bfjp.&empty,0); 
break; 

} 

} 

if (mode! = STILL &Jc empty = = LPFEMPTY) 
SendTolcenSA^F^OCZERO.chaimel.O.octsJum.bfp.&fulKO); 

} 

} 

/♦ Function Name: CompressFrameSA 

* Description: Compress a Frame 

* Arguments: mode • compression mode STILL or SEND 

* sre, dst - source and destination data 

* bfp - binary file pointer for result 

* quant const - quantization parameter 
♦/ 

void C omprcssFrameS A(modc ,src , dst. bfp , quani_const) 

int mode: 

short *src(3], *dstf3]; 

Bits bfp: 

double quant_const: 

{ 

int sub, channel, x, y, i, 
octsJurn=3, 

size[2) = {SA_WIDTH> > 1 +octsJum,SA_HOGHT> > i +octsJum}; 
for(channei = 0:channei < 3 ; channel + + ) { 
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int 

frame _size(2] = {SA_ WIDTH > > (channel = =0?0: l).SA_HOGHT> > (channel = =0?0: 1 
)}. 

frame_area = frame_size[0] *frame_size[l]; 

for(i=0;i<frame_area;i+ +) 
src(channel][i] »src(channel]lil < < SA_PRECISION; 

Convolve(src(channcl] .False. frame_size.0.channel = =0?3:2); 

} 

bwritetfehar *)&quam_const.sizeof(double)*8,bfp); 
SendLPF_SA(mode,src,dst,bfb,quam_const); 
for(y=0:y<size[l];y++) for(x-0:x<size{0];x++) { 
int empty = EMPTY, full = FULL; 

for(chaiuiel=0;cb^nnel<3;channel++) { 
int oco=channel!=0?2:3; 

for(sub« 1 ;sab <4;sub+ +) 
(void)SendTieeSA(mode,x.y,oco-l,subxbanxiel,sic.a^t.&empty,0,quam 
switch(einpty) { 
case FULL: 

empty =CHANNEL_EMPTY; 

break: 

case CHANNEL EMPTY: 
SendTokenSA(CHANNEL_ZERO.channel.sub,C€ts-l,bfb,&ftill.O); 

break; 

} 

} 

if (empty == EMPTY) 
SendTokenSA(LOCAL_ZERO,channel.sub,c<:tsJum-l,brp 1 &fuH,0); 

} 

} 
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source/KlicsTeslSA.c 



include "xwave.h" 
^include "KlicsSA.h" 

extern void CompressFrameSA(); 

typedef struct { 
Video sre; 

char bin_name(STRLENl; 
Boolean stillvid; 
double quant_const; 
} KlicsCtrlRec, *KlicsCtri; 



/* Function Name: KlicsCtrlSA 

* Description: Test baraess for KlicsSA in xwave 

* Arguments: w • Xaw widget 

* closure - compression control record 

* call jiata - NULL 

* Returns: send data to binary file 
*/ 

void KlicsCtrlS A(w ,closure,call_data) 

Widget w; 

caddr t closure, calldata; 



{ 

KlicsCtrl cirl=(KIicsCtrl)closure: 
int sizeY =SA_WIDTH*SA_HEIGHT, 
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sizeUV=SA_WIDTH*SA_HHGHT/4, i, z; 
shon •dst{3]={ 

(short •)MAULCX:(sizeof(shon)*si2eY), 
(short *)MALLOC(sizeof(short)*sizeUV), 
(shon *)MALLOC(sizeof(shon)*sizeUV), 

}, *src(3]={ 

(short *)MALLOC(sizcof(shon)*sizeY), 
(short *)MALLOC(si2eof(shon)*sizeUV), 
(short *)MALLOC(sizeof(short)*sizeUV), 

}; 

char niejiame(STRLEN]; 
Bits bfp; 

Boolean true = True, false = False; 

for(i=0;i<sizeY;i+ +) dst(0][i] =0; 
for(i=0;i<sizeUV;i++) { dst(l][i]=0; dst(2][i]=0; } 

sprimf(filc_name."%s%s/%s%s\0".global- > home.KLICS_SA_DIR.ctrl- > bin_name.KLI 
CS_SA_EXT); 

bfpebopen(file_naine/w"); 

bwrite(&etri- > still v id, 1 ,bfp); 

bwrite(&ctrl- > src- > size[2] ,sizeof(int)*8,bfp); 

for(z=0:z<ctrl->STC->size[2];z++) { 
GetFrame(ctrl- > src,z); 

for(i=0;i < sizeY:i+ + ) src[0][i] =ctrl- > src- > data[01[z][i] ; 
for(i-0;i<sizeUV;i + +) { 

src( =ctri- > src- > data[ 1 ][z][i]; 

src(2][i] =ctrl- > src- > data(2][zl[i]; 

} 

ComprcssFrameSA(z= =0 | j 
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Ctrl- > stillvid?STILL;SEND.src.dst,bfp.ctri- > quamconst); 
FrteFramefctrl- > src,z); 

} 

bflush(bfp); 

bclose(bfp); 

XtFrec(dsttOl); 

XtFrce(dst(l]); 

XtFrce(dst(2]); 

XtFree(sre(01); 

XtFree(src(l]); 

XtFree(srct2]); 

} 

KlicsCtrl InitKIicsCtrl(name) 

String name; 

{ 

KlicsCtrl ctri = (KlicsCtrl)MALLOC(sizeof(KlicsCtrlRcc)) ; 

Ctrl- > stillvid = True: 
cni- > quant_const=8.Q; 
strcpy(ctrl- > binjiame.name): 
retum(ctrl); 

} 

#define KLICSJAJCONS 8 
#define KLICS JA_VTD_ICONS 2 

void KlicsSA(w.closure.calldata) 
. Widget w: 
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caddr t 



closure, call data; 



Video video =(Video)closure; 

KlicsCirl Ctrl = InitKlicsCtrl(video-> name); 

Floatlnput fltjnputs = (Floatinput)MALLOC(sizeof(FloatlnputRec)) ; 

Message msg_bin=NewMessage(ctrl- > bin_naxne,NAME_LEN); 

XtCallbackRec destroy_calin = { 

{Free,(caddr_t)ctrl}, 

{Free,(caddrj)flt jnputs} , 

{QoseMessage,(caddr j)msg_bin} , 



sheU=SheUWidget("ldic^A\parem.SW_bdow,NIJLL,(lestroy_caU), 
fonn= FormatWidget("klicsSA_form" .shell), 
widgets[KLICS_S AJCONS] , 
vid_widgetsfmCS_SA_VID_ICONS]; 
Fonnltem items(] = { 

{ "klicsSA_cancel" . "cancel " .0,O.FWjcon.NULL} , 
{ "IdicsSA jronfmn" , "confirm" , 1 ,0,FW_icon.NULL} , 
{"klicsSAjitleVRuii Klics SA\2,0,FWJabel,NULL}. 
{ "IcIicsSA J>injab" . "KLICS File: " ,0,3,FW_label,NULL} , 
{ "klicsSA bin name ■ , NULL,4,3 ,FW_text.(String)msg_bin} , 

{ "klicsSA_qn_float" .NULL.0.5.FW_noat,(String)&flt_inputs[0] } , 
{"klicsSA - qn_scroir,NULL.6.5.FW_scrolI,(String)&fltJnputs[0]} ( 
{"klicsSA_vtdJonn\NULL.0,7.FW_form.NULL}, 
}, vid_items(l={ 

{ "klicsSAjcJab" . "Image Comp: " ,0.0, FWJabel.NULL} , 
{ "klicsSAjc" .NULL. 1 ,0.FW_yn,(String)&ctrl- > stillvid} . 



{NULL.NULL}, 



}; 



Widget 



parem=FindWidget("fnn_compress",XtParent(w)), 
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XtCallbackRec callbacksf] = { 
{ Destroy , (caddrj )shell } , 
{NULL.NULL}, 
{KlicsCtrlSA. (caddr_t)ctrl) , 
{ Destroy , (caddrj)shell } , 
{NULL.NULL}, 

{noadncDec,(caddr j)&nt>oms(0J } , {NULL.NULL} , 

}, vid.calin = { 

{Change YN,(caddr_t)&ctrl- > stillvid} , {NULL.NULL} , 

}; 

ctrl-> src= video; 

msg_bin->rows=l; msg_bin- > cois = N AME_LEN ; 

flt_inputs(0]. formats "Quant: %4.1f; 
fit Jnputs(0] . max =10; 
flt_inputs(0] .min-0; 

fit inputs(0]. values &ctrl- > quant_const; 

FUlForm<form.KLICS_SA_ICONS-<video- > size(2] > 1?0: l),items.widgets,cailbacks); 
if (video- >siie[2]>l) 

FillFormtwidgetsl7] ,KLICS_SA_VID_ICONS,vid_items, vid_widgets.vid_call); 
XtPopup(shell.XtGrabExciusive); 

} 
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source/Mall oc.c 



/* 

Memory allocation routine 

•/ 

^include <stdio.h> 
char 'MALLOC(size) 
int size; 
{ 

char *ptr=(char *)calloc(l,size); 

if (ptr==NULL) Eprimf("Unable to allocate %d bytes of memory\n\size); 
retum(ptr); 

} 
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source/Menu, c 



• 



Pull-Right Menu functions 



^include <stdio.h> 

^include < XI l/ImzinsicP.h> 

^include < XI l/StringDcfs.h> 

^include <X11/Xaw/Xawlnit,h> 

^include < Xll/Xaw/SimpleMenP.h> 

^include < XI l/Xaw/CoxnmandP.h> 



static void prPopupMenu(); 
static void Notify ImageO ; 
static void PrLeaveO ; 



void InitActions(app_con) 



XtAppContcxt app_con: 



{ 

static XtActionsRec actionsf] = { 
{ " prPopupMenu " , prPopupMcnu } , 
{"notifyImage\Notify Image} , 
{ " prLeave n , PrLeave } , 

}; 

XtAppAddActions< appcon, actions . XtNumbert actions ) ) ; 
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static void prPopupMcnu(w,evcnt,params,num_params) 

Widget w; 
XEvem * event; 
String * params; 
Cardinal * numj>arams; 

{ 

Widget menu, temp; 
Arg argiist[2]; 
Cardinal num_args; 

int menujc, menu_y, menu_width, mcnu_height, button_width« button_height; 
Position buttonjc, button_y; 



if (*num_params! =» i) { 

char error J)ufiBUFSIZJ; 

sprintf(error_buf f "prPopupMenu: %s.\ "Illegal number of translation 
arguments*); 

XtAppWarning(XtWidgetToApplicationContext(w), enorjnif); 
return; 

temp = w; 

while(temp != NULL) { 
menu = XtNameToWidget(temp, paramsfO]); 
if (menu = = NULL) 

temp = XtParent(temp); 
else 

break; 

} 
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if (menu == NULL) { 
char error_buftBUFSIZl; 
sprintf(crror_buf, "prPopupMenu: %s %s.\ 

"Could not find menu widget named". params(OJ); 
XtAppWaraing(XtWidgetToApplicationContext(w), error_buf); 
recurn; 

} 

if (!XdsRealized(mcnu)) 
XtRealizeWidget(menu); 

menu width = menu- > core. width + 2 * menu- > core, border jwidth; 
button_width = w-> core, width + 2 * w->core.boider_width; 
buttonjieight = w->core.heigh£ + 2 * w->corc.border_width; 

menu_height = menu- > core. height + 2 * menu- > core.bonterjvidth; 

XtTranslateCoords(w, 0 f 0, &button_x, &button_y); 

menujc = buttonjc; 

menu_y = button_y + button_heighi; 

if (menu_x < 0) 

menujc = 0; 
else { 

int scrjvidth = WidthOfScreen(XtScreen(menu)); 
if (menu_x + menu_width > scrjvidth) 
menujc = scr_width - menuwidth; 

} 

if (menu_y < 0) 

menu_y = 0; 
else { 

int scr Jieight = HeightOfScreencXtScreen(menu)); 
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if (racnu_y + menuheight > scrheight) 
mcnu_y = scr_height - menu_heighi: 

} 

numargs = 0; 

XtSetArg(arglist(num_argsl, XtNx, menu_x); num_args+ + ; 
XtSetArg(arglistInum_argsJ, XtNy, menu_y); num_args+ + ; 
XtSetValues(raenu, argiist. num_args); 

XtPopupSpringLoaded(menu); 

} 

;* 

static void 

prRcaiizc(w, mask, attrs) 
Widget w; 
Mask 'mask; 

XSctWindowAttributcs *aors; 
{ 

(•superclass- > corcclass.rcalize) (w, mask, atrrs); 
*/ 

/• We have a window now. Register a grab. */ 
/* 

XGrabButton( XtDispiay(w), AnyButton. Any Modifier. XtWindow(w), 
TRUE. ButtonPressMask | ButtonReleaseMask, 
GrabModeAsync, GrabModeAsync, None, None ); 

} 

*/ 

i * 

* static void NotifyIniage(w.event.pararns.ntirn_params) 

Widget w; 
XEvem 'event: 
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String *params; 

Cardinal *num_params: 

{ 

CommandWidget cbw=(CommandWidget)w; 

if (cbw-> command, set) XtCaJlCaIlbacklJst(w I cbw->comniand.callbaclcs f event); 

} 

static void Prlxave(w,evenkparams.numj>arams) 

Widgei w; 
XEvem *event; 
String +params; 
Cardinal *numj}arams; 

{ 

SimpleMenuWidgct smw=(SimpleMenuWidget)w; 
Dprintf("PrLeave\n"); 

} 
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source/Message.c 



/* 

♦ Message I/O Utility Routines 
•/ 

^include " . ./inciude/xwave.h" 
# include <varargs.h> 

^define MESSJCONS 3 
void TextSize(msg) 
Message msg; 

{ 

int i»-l f xnaxjen=0; 
char *text=msg->info.ptr; 

msg- > rows =0; 
msg- > cols =0; 
do { 

if (textU^^n' || text[i] = a'\0') { 

if (msg- > cols > max Jen) max Jen=msg- > cols; 
msg- > cols =0; 
msg->rows+ + ; 
} else msg- >cols+ + ; 
} while (text(i]! = '\0'); 
if (i>0) if (text|i-l} = = '\n ) msg- > rows-; 
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msg- > cols = max Jen; 

} 

Message NewMessage( text .size) 

char "text; 
int size; 

{ 

Message msg = (Message)MALLOC(sizeof(MessageRec)) ; 

msg- > shell = NULL; 
msg- > widget = NULL; 
msg- > info.firstPos-O; 

if ( ! (msg- > o wnjcxt = text = = NULL) ) msg-> info. ptr= text; 
else { 

msg-> info.ptr=(char *)MALLOC(size+l); 
msg- > tnfo,p&( 0] » 'NO* ; 

} 

msg-> info.fonnat=FMT8BIT; 

msg- > info.length=0; 

msg- > rows =0; 

msg- > cols =0; 

msg- > size = size; 

msg- > edh» XawtextEdit; 

rcmni(msg); 

} 

void CloseMessage(w,ciosure,caHjiata) 



Widget w; 

caddr t closure, call data: 
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Message 



msg = (Message)closure ; 



Destroy(w,(caddr_t)nisg- > shell.NULL); 
if (msg- > own text) XtPree(msg- > info.ptr); 
XtFree(msg); 



void MessageWindow(parcnt.msg,title,close,call) 



Widget 
Message 



parent: 



msg; 



char *title; 



Boolean 



close; 



XtCallbackRec calld; 

{ 

Widget form. widgets[\fESS_ICONS]-{NULL,NULL,NULL}; 

Formitem itemsQ={ 

{ "msg_cancel" , "cancel" ,0,O.FW_icon.NULL} , 

{ "msgjabel" .title. 1 .0.FWJabel.NULL} , 

{ "msgjnsg" ,NULL.0.2.FW_text,(String)msg} , 



msg- > edit = XawtextRead; 

msg- > shell=ShellWidget("msg",parent,parent= =global- > topievel?SW_top:SW_below, 

NULL.NULL); 

form = FormatWidget( " msg_form " .msg- > shell); 

FillForm<fonn.MESS_ICONS-(close?0: l).&items(close?0: ll,&widgetslclose?0: 1 l.call); 
XtPopuptmsg- > shell.XtGrabNone); 
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Mflush(msg); 

} 

void Mflush(msg) 
Message msg; 
( 

if (global- > batch - - NULL msg- > widget! « NULL) { 
Display •dpy = XtDisplay(global- > toplevel); 
int i. lines =0; 
Arg args(l]; 

for(i=rasg-> info. length- 1 ; lines < msg- > rows &£ i> =0;i~) 

if (msg- > info. ptrti] = = '\n' Sc£c i != msg- > info . length- 1 ) lines* + ; 

i++; 

if (msg- > info.ptr(i] - = '\n') i + + ; 
strepy(msg-> info.ptr,&msg-> info.ptrfi]); 
msg- > info.length-»i; 

XtSetArg(args[0],XtNstring f msg- > info.ptr); 
XSyncnronize(dpy ,Tnie): 
XtSetValues(msg- > widget.args.ONE); 
XSynchronize(dpy .False); 

} 

} 

void mprimftmsg f ap) 

Message msg; 
vajist ap; 

{ 
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char * formal: 

format = va_aig(ap, char *); 

if (global- > batch! = NULL) vprinrftformat.ap); 

else { 

char textfSTRLEN]; 
int i; 

vsprintf(text.fonnat,ap) ; 
i=strlen(text)+msg- > info.length-msg- > size; 
if(i>0){ 

strcpy(msg- > info.pir.&msg- > info.ptr(il); 
msg-> info.length-=i; 

} 

strcaKmsg-> info.ptr.text); 
mag- > inf o. length + -strlen(tcxt); 

} 

} 

void Dprintf(va_alist) 
va_dcl 

{ 

vajist ap; 

if (global- > debug) { 
char *fonnat; 

va_start(ap); 

format =va_arg(ap, char *): 
vprintf(format.ap); 
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vaend(ap); 



} 

} 



void Mprimftva_alist) 



va del 



{ 

vajist 
Message 

va_start(ap); 

msg= va_arg(ap, Message); 

raprintf(msg f ap); 

va_end(ap); 



ap; 
msg; 



void Eprimf(vajdist) 



va del 



vajist ap; 
Message msg; 
int rows, cols; 



va_stan(ap); 

msg = NewMessage(NULL,STRLEN); 

mprintf(msg f ap); 

if (global- > batch = = NULL) { 

XtCallbackRec caiibacksf] = { 
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{ CloseMessage , (caddrj ) msg } , 
{NULL.NULL}, 

}; 

TcxtSizc(msg); 

Message Window( global- > topleveKmsg, "Xwave Error", Tniccallbacks); 

} 

va_end(ap); 



} 
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source/NameButton.c 



/* 

* Supply MenuButton widget id to PullRightMenu button resource 
*/ 

^include " . ./inciude/xwave.h" 

void Name£utton(w, event, paraxns, num_params) 

Widget w; 
XEvent •event; 
String *params; 
Cardinal *num_paramsi 

{ 

MenuButionWidget mbw» (MenuButton Widget) w; 
Widget menu; 
Arg args[l]; 
String name; 

XtSetArg(args[0] ,XtNmenuName,&name); 
XtGetValues(w,args f ONE); 

Dprintf("NameBiittori: looking for PRM %s\n",name); 

menu=FindWidget(name,w); 

if (menu != NULL) { 

DprintfrNameButton: setting Menu Button\n n ); 

XtSetArg(args(0] f XtNbutton. w) ; 

XtSetValues(menu,args,ONE); 

} 

} 
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source/Palette.c 



/* 

* Palette re-mapping 
•/ 

^include " . ./include/xwavch" 

/* Function Name: ReMap 

* Description: Re-maps a pixel value to a new value via a mapping 

* Arguments: pixel - pixel value (0..max-l) 

* max - range of pixel values 

* map * palette to recode with 

* Returns: remapped pixel value 
*/ 

int ReMap(pixeLmax,palette) 

int pixel, max; 
Palette palette; 

{ 

Map map = palette- > mappings; 
int value-pixel; 
Boolean inrange= False; 

whi!e(map! = NULL && linrange) { 

if (pixel > = map- > stan && pixel < =map- > finish) { 
inrange=Tme; 

value = map- > m*pixei +map- > c; 



ci ioctiti itc CUCCT /Pill P ?G\ 



WO 94/2J385 



PCT/GB94/00677 



- 266 - 

} 

map=map-> next; 

} 

rctum(vaJue<0?0:vaIuc> =max?max-l: value); 

} 

/• Function Name: FindPalette 

* Description; Find a palette from a list given the index 

* Arguments: palette - the palette list 

* index - the index number 

* Returns: the palette corresponding to the index 
*/ 

Palette FindFalette(palette.index) 

Palette palette; 
int index; 

{ 

while(index > 0 && palette- > next! =NULL) { 
index-; 

palette = palette- > next; 

} 

return(palette); 

} 



/* Function Name: ReOrderPalettes 

* Description: Reverse the order of the palette list 

* Arguments: start, finish - the start and finish of the re-ordered list 

* Returns: the palette list in the reverse order 
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Palette ReOrderPalettes( start, finish) 
Palette start, finish: 

{ 

Palette list = finish- > next; 

if (list! = NULL) { 

finish- > next = list- > next; 

list- > next = start; 

stan » ReOrderPalettes( list, finish); 

} 

return(start); 

} 
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source/Parse.c 



/* 

• Parser for xwave input files: .elo 
•/ 

#include " . ./include/xwave.h" 
^include " . ./includcVGram.h " 

void Parse(path.file.ext) 

String path, file, ext; 

{ 

char file_name[STRLEN] ; 

sprinrf(file_name, " %s%sJ%s%s\0" .global- > homcpath.file.ext); 

DprintfCParse: parsing file %s\n\file_name); 

if (NULL == (global- > parse _fp=fopen(filejiame,"r"))) 

Eprintf("Parse: failed to open input file %s\n n ,file_name); 

else { 

sprintf(file_name, " %s%s\0".file,ext); 
global- > parse_file=file_name: 
global- > parsejoken =ext; 
yyparse(); 

fclose(global- > parse_fp); 

DprintfCParse: finished with %s\n B .file_name); 

) 

} 



WO 94/23385 



PCT/GB94/00677 



- 269 - 

void PaneCtrl(w, closure, call data) 

Widget w; 

caddr t closure, call_data; 

{ 

Parse( " . " , ((XawListRetumStruct *)call_data)- > string,(String)closure); 

} 

irn Parseioput(fp) 

FILE *fp; 

{ 

int num; 

if (global- > parsc_tokcn! = NULL) 

if (global- > paise_token[0] » = \0') { 
aum»(int)'\n'; 

global- > parsejoken- NULL: 
} else { 

num=(int)global- > parse_token[0]; 
global- > parse_token+ + ; 

} 

else if (EOF-- (num »getc(global-> parse Jp))) num = NULL; 
return(num); 

} 
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source/Pop2.c 
/* 

Global callbacks for popping popups and allsorted utilities 

*/ 

^include " . ./inciude/xwave.h" 

void Destroy (w .closure, call_data) 

Widget w; 

caddrj closure, calljlata; 

{ 

Widget widget =(Widget)closure; 

if (widget! = NULL) XtDestroyWidget( widget); 

} 

void Quit(w, closure, call^dau) 

Widget w; 

caddrj closure. calljlata; 

{ 

XtDestroyAppiicationContext(global- > app_con); 
exit(); 

} 

void Freet w.closure.call data) 
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Widget 



w; 



caddr t 



closure, call data; 



if (closure! = NULL) XtFree(closure); 



Widget 



FindWidget(naxne,current) 



String name; 
Widget 



current; 



Widget target- NULL; 

while(curreni! = NULL) { 

target = XtNameToWidget(cunent,name); 

if (target ■« NULL) current = XtParent(current) ; 

else break: 



if (target == NULL) { 

EprintfCCant find widget: %s\n",name); 
target = global- > toplevel; 



return(target); 



#define 



NA ICONS 2 



void N A( w , c losure . call jiata) 



Widget 



w; 
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caddrj closure. call_data: 
{ 

Widget 

she!l=ShellWidget(' , na_sheIl".(Widget)closure.SW_below.NULL.NULL), 

fonn=FonnatWidget("na_fonn".sheJl), widgets(NA_ICONS]; 
Form! tern items(]={ 

{"na_coafirm". "confirm" .O.O.FWJcon.NULL} , 
{"na_label"."This function is not available",0.1,FW label,NULL}, 

}; 

XtCallbackRec callbacks!] = { 

{Destroy,<caddr_t)shell}, {NULL.NULL}, 

);" 

FiIlForm(fonn.NAJCONSjtems,widgets,callbacks); 
XtPopup(shell.XtGrabExclusive); 

} 

void SetSensiuve<w,closure.caIl_data) 

Widget w; 

caddr_t closure, calldata; 

{ 

XtSetSensitive<(Widget)closure.True); 

} 
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Call sub-processes 



^include n . ./include/xwave.h* 1 

#inciude < signal. h> 

^include < sys/wait.h > 

^include < sys/time.h > 

^include < sys/resource.h > 



/* Function Name: Fork 

* Description: E xe cut es a file in a process and watts for termination 

* Arguments: argv - standard argv argument description 

* Returns: dead process id 



int Fork(argv) 
char *argv[]; 



int pid; 

union wait statusp; 
struct rusage rusage; 



if(0==( P td = fork())){ 

execvp(argv(0] f argv); 
exitO; 
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} else if (pid>0) wau4(pid,&statusp,0.&rusage); 
returmpid); 

} 

/* Funcuoa Name: zropen 

* Description: Open a file (or .Z file) for reading 

* Arguments: filejiame - name of the file to be read 

* pid - pointer to process id 

* Returns: file pointer 
•/ 

FILE *zropent file_name,pid) 

char *file_naine: 
int *pid; 

{ 

char z jaamefSTRLEN] ; 

String zcatfl={"zcat\zjiame,NULL}; 

FILE *fp: 

if (NULL==(fp=fopcn(nie_name.V))) { 
static int up(2]; 

sprintf (z_name. " % s. Z " , filejiame) ; 
pipe(up); 

if (0!=(*pid=fork())) { 

Dprintff "Parent process started\n"); 

close(up(l]); 

fp=fdopen<up(0],V); 

} else { 

Dprintft "Running zcat on %s\n".zcat(l]); 
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} 

} 

renirn(fp); 

} 



ciose<up(0]); 
dup2( up[l], 1 ); 
ciosc( up[i]); 
execvp(zcar(0] f zcat); 



/• Function Name: zseek 

* Description: Fast-forward thru file (fseek will not work on pipes) 

* Argumems: fp - file pointer 

* bytes - bytes to skip 
•/ 



void zseek(fp.bytes) 

FILE *fp: 
int bytes; 



{ 

char scratchflOOO]; 
int i; 

whiie(bytcs>0) { 

int amount = bytes > 1000? 1000: bytes; 

f read(scratch.sizeof(char) , amount , fp) ; 
bytes-* amount; 



z 

} 

} 
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void zclose{fp.pid) 

FILE *fp; 
int pid; 

{ 

union wait siatusp; 
struct rusage rusage; 

fclosc(fp); 

if (pid!=0) wait4<pid t &statusp f 0 f &nisagc); 

} 
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source/ PulIRightMenu.c 



#if ( !defined<lint) && !defincd(SABER) ) 

static char Xrcsid[] = "SXConsortium: PullRightMenu.c.v 1.32 89/12/11 15:01:50 kit 

Exp$"; 

#endif 

/* 

* Copyright 1989 Massachusetts Institute of Technology 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.LT. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.LT. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL. INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE. DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT. NEGLIGENCE OR OTHER TORTIOUS ACTION. ARISING OUT 
OF OR IN 
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* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
*/ 

/* 

* PullRightMeou.c - Source code file for PullRightMenu widget. 
*/ 

^include <stdio.h> 
^include <Xll/IntrinsicP.h> 
^include <XH/StringDefs.h> 

^include <X11/Xaw/Xawlnit.h> 
^include <Xll/Xaw/SimpleMenP.h> 
^include "PullRightMenuP.h" 
^include <Xll/Xaw/SmeBSB.h> 
^include "SmeBSBpr.h" 
# include < XI 1/Xaw/Cardinals.h > 

^include <X11/Xmu/Initer.h> 
#include <Xll/Xmu/ChaxSet.h> 

#define streq(a, b) ( strcmp((a), (b)) = = 0 ) 

^define offset(field) XtOffset(PuIlRightMenu Widget, simple_menu. field) 

static XtResource resourcesfj = { 

/* 

* Label Resources. 
*/ 
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(XtNlabei, XiCLabel, XtRString, sizeof(Siring), 

offset(label_string), XtRString, NULL}, 
{XtNlabeiClass, XtCLabelClass. XtRPoimer. sizeof(WidgetClass). 

offset(label_class). XtRImmediate, (caddrj) NULL}, 

/* 

* Layout Resources. 
•/ 

{XtNrowHeight, XtCRowHeight, XtRDimension, sizeof(Dimension), 

offsetfrowheight), XtRImmediate, (caddrj) 0), 
{XtNtopMargin. XtCVerucalMargins. XtRDimension. sizeof(Dimension), 

offsct(top_margin), XtRImmediate, (caddrj) 0}, 
{XtNbottomMargin, XtCVerricalMargins, XtRDimension, sizeof(Dimension) t 

offset(bottorajnargin), XtRImmediate, (caddrj) 0}, 

/• 

* Misc. Resources 
♦/ 

{ XtNailowShellResize. XtCAllowShellResize. XtRBoolean. sizcof (Boolean), 

XtOffset(SimpleMenuWidget, shell. allow_shell_resize), 

XtRImmediate, (XtPointer) TRUE }, 
{XtNcursor. XtCCursor. XtRCursor. sizeof(Cursor), 

offset(cursor), XtRImmediate. (caddrj) None}, 
{XtNmenuOnScreen. XtCMenuOnScreen, XtRBoolean. sizeof(Boolean), 

offset(menu_on_screen), XtRImmediate, (caddrj) TRUE}, 
{XtNpopupOnEntry, XtCPopupOnEntry, XtRWidget, sizeof(Widget), 

offsetfpopupjntry). XtRWidget. NULL}, 
{XtNbackingStore, XtCBackingStore. XtRBackingStore. sizeof (int), 

offset(backingjtore), 

XtRImmediate. (caddr t) (Always + WhenMapped + NotUseful)}. 
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{XtNbuaon. XiCWidget, XtRWidgct, sizeof(Widget). 
offset(buaon). XtRWidgct. (XtPointer)NULL}. 

}; 

#undef offset 

static char defaultTranslations(] = 
"'< EmerWindow> : highlight() 

< LeavcWindow > : puli() 

< BtnMotion > : highlightO 
<BtnUp>: executeO"; 

I* 

* Semi Public function definitions. 
*/ 

static void Redisplay 0. ReaiizeO, ResizeO, ChangeManagedO; 
static void InitializeO, Classinitialize(). ClassPartInitialize(); 
static Boolean SetValuesO, SetValuesHookO; 
static XtGeometryResult GeometryManagerO; 

/* 

* Action Routine Definitions 
•/ 

static void HighlightO. UnhighlightO. Pull(). ExecuteO. NotifyO, PositionMenuActionO; 
/• 

* Private Function Definitions. 
*/ 

static void MakeSetValuesRequesK). CreateLabelO. LayoutQ; 

static void AddPositionActionO. PositionMenut), ChangeCursorOnGrabO: 



\n\ 
\n\ 
\n\ 
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static Dimension GetMenuWidthO, GeiMenuHeightO; 

static Widget FindMenu(); 

static SmeObject GetEveniEntryO; 



static XtActionsRec acuonsList(] = 

{ 



{"pull". 

{"execute", 

{"notify", 

{"highlight", 

{"unhighlight". 



Pull}, 
Execute}, 
Notify}, 

Highlight}, 

Unhighlight}. 



}: 



CompositeClassExtensionRec pr_extension_rec = { 
/• next exteosion */ NULL, 
/• record_type */ NULLQUARK. 
/* version */ XtCompositeExtensionVersion, 
/* record_size */ sizsof(CompositeClassExteiBionRec), 
/* accepts_objects */ TRUE, 



#define superclass (&overrideShellClassRec) 

PullRightMenuClassRec pullRightMenuClassRec = { 

{ 

/* superclass */ (WtdgetClass) superclass. 

/* ciass_namc */ "PullRightMenu", 

/* size */ sizeoffPullRightMenuRec), 

/* classjnitialize */ Classlnitialize, 

/* class_part_initialize*/ ClassPartlnitialize, 

/* Class init'ed */ FALSE. 

/* initialize */ Initialize. 
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/* iniiiaiizc_hook NULL, 

/♦ realize */ Realize, 

/* actions */ actionsList, 

/* nura_actions */ XtNumber(actionsList), 

/* resources */ resources, 

/* resource count */ XtNumber(rcsources), 

/♦ xnnclass */ NULLQUARK, 

/* compress_motion */ TRUE, 

/* compressexposure *l TRUE, 

/* compress_enterleave 4 7 TRUE, 

/* visiblejnterest */ FALSE, 

/* destroy */ NULL, 

/• resize •/ Resize, 

/♦ expose •/ Redisplay, 

/• set_values */ SetValues, 

/* set_valuesJiook */ SetValuesHook, 

/* set values_almost */ XdnheritSetValuesAlmost, 

/* get_valu£5_hoolc V NULL, 

/* accept_focos */ NULL, 

/* intrinsics version */ XtVersion, 

/* caUback offsets */ NULL, 

/* tm table */ defaultTranslations, 

/* query ^geometry */ NULL, 

/* display _acceierator*/ NULL, 

/• extension •/ NULL 

/* geometry _manager */ GeometryManager, 

/* change jnanaged */ ChangeManaged. 
/* insen_child */ XtlnheritlnsertChild. 
/* delete child */ XtlnheritDeleteChild, 
/♦ extension •/ NULL 
M 
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/* Shell extension *7 NULL 

}.{ 

/* Override extension */ NULL 
/* Simple Menu extension*/ NULL 

} 

}; 

WidgetClass pullRightMenuWidgetClass = (WidgetClass)&puilRightMenuClassRec; 



* Semi-Public Functions. 

..................................*........................./ 

/• Function Name: Classlnirialize 

* Description: Class Initialize routine, called only once. 

* Arguments: none. 

* Returns: none. 
*/ 

static void 

ClassinitializeO 

{ 

XawInitializeWtdgetSetO; 

XiAddConvertert XtRString, XtRfiackingStore, XmuCvtStnngToBackingStore, 
NULL. 0 ); 

XmuAddInitializer( AddPositionAction. NULL); 

} 

/* Function Name: Classinitialize 
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Description: Class Part initialize routine, called for every 
subclass. Makes sure that the subclasses pick up 
the extension record. 

* Arguments: wc - the widget class of the subclass. 

* Returns: none. 
*/ 

static void 

ClassPartlnitialize(wc) 
WidgctClass wc; 

{ 

SimpleMenuWidgetClass smwc = (SimpleMenuWidgetClass) wc; 

/* 

* Make sure that our subclass gets the extension rec too. 
*/ 

pr_extension_rec.nsx£_extension - smwc- > compositc_class. extension; 
smwc- > coraposite^class.extension = (caddrj) &pr_extension_rec; 

} 

/* Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 
+ new - the new widget with both resource and non 

* resource values. 

* Returns: none. 
*/ 

/♦ ARGSUSED ♦/ 
static void 

Initialize! request, new) 
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Widgei request, new; 

{ 

SirapieMenuWidget smw ~ (SimpleMenuWidget) new; 

XmuCalUnitiali2ers(XtWidgetToApplicaiionContext(new)); 

if (smw->simpie_menu.label_class == NULL) 

smw- > simple_menu.label_class = smeBSBObjectClass; 

smw- > simple jnenu.label = NULL; 
smw- > simple_menu.enrry_set = NULL; 
sraw->simple - menu.recursive_set_vaiues = FALSE; 

if (smw- > simpie_mcxw.label_string != NULL) 
CrcateLabel(new); 

smw- > s imple_menu . menu_w id th = TRUE; 

if (smw- > core. width ==0){ 

smw- > simple jrieim.menu_width = FALSE; 
smw- > core, width = GetMenuWidth(new, NULL); 

} 

smw- > simple jncnu.mcnu_height = TRUE; 

if (smw->core.height 0) { 

smw- > simple_menu.menu_height = FALSE; 
smw- > core. height = GetMenuHeight(new); 

} 

/* 

* Add a popup_caIlback routine for changing the cursor. 
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-/ 

XtAddCallback(new, XlNpopupCallback. ChangeCursorOnGrab, NULL); 

} 

/* Function Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Arguments: w - the simple menu widget. 

* event - the X event that caused this redisplay. 

* region - the region the needs to be repainted. 

* Returns: none. 
*/ 

/* ARGSUSED */ 
static void 

Redisplays event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 

SixnpleMenuWidget smw = (SimpleMenu Widget) w; 
SmeObject * entry: 
SmeObjectClass class; 

if (region == NULL) 

XClearWindow(XtDisplay(w), XtWindow(w)); 

/* 

* deck and Paint each of the entries - including the label. 
•/ 



ForAHChildrenlsmw. entry) { 
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if (IXtfsManaged ( (Widget) *cntry)) continue: 
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if (region != NULL) 

switch(XRectlnRegion(region, (int) (*entry)->rcctangie.x, 
(int) (*entry)-> rectangle. y, 
(unsigned int) (*entry)-> rectangle, width, 
(unsigned int) (*cnny)-> rectangle. height)) { 

case Rectangleln: 
case RectanglePart: 

break; 
default: 

continue; 

} 

class = (SmeObjectClass) (*entry)->object.widget_class; 

if (class- >rect_class.expose ! = NULL) 

(class- >rectclass.expose)( (Widget) •entry, NULL, NULL); 

} 

} 

/* Function Name: Realize 

* Description: Realizes the widget. 

* Arguments: w • the simple menu widget. 

* mask - value mask for the window to create. 

* attrs * attributes for the window to create. 

* Returns: none 
*/ 

static void 

Realize(w, mask, attrs) 
Widget w; 

XtValueMask * mask; 
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XSeiWindowAtrributcs * anis; 

{ 

SLrapleMenuWidget smw = (SimplcMeiuiWidget) w; 

attis- > cursor = smw- >simpic_menu. cursor: 
♦mask | = CWCursor; 

if ((smw- > simp lejnexm.backing_s tore == Always) 1 1 
(smw- > simple_menu.backing_store == NotUseful) 1 1 
(smw- > simplemenu.backingstore = =»' WhenMapped) ) { 
•mask | =» CWBackingStoie; 

atirs- > backing_store = smw- > simple jneim.backing_store: 

} 

else 

•mask &= -CWBackingStoie; 
(•superclass- > corc_cIass. realize) (w, mask, attrs); 

} 

/* Function Name: Resize 

* Description: Handle the menu being resized bigger. 
+ Arguments: w - the simple menu widget. 

* Returns: none. 
*/ 

static void 
Resize(w) 
Widget w; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObjeci * entry; 



if ( !XdsRealized(w) ) return: 
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ForAHChildren(smw, erary) /* reset width of all entries. */ 
if (XdsManaged( (Widget) 'entry)) 

(*entry)-> rectangle, width = smw-> core, width; 

Redisplays, (XEvent •) NULL. (Region) NULL); 

) 

I* Function Name: SetValues 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request • what was requested. 

* new - what the widget will beco me . 

* Returns: none 
*/ 

/♦ ARGSUSED •/ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 

{ 

SimpleMenu Widget smwold = (SimpleMenu Widget) current: 
SimpleMenu Widget smwjiew = (SimpleMenu Widget) new; 
Boolean ret_val = FALSE, layout = FALSE: 

if (!XtIsRealized(current)) return(FALSE); 

if (!smw new->simple_menu.recursive_sei_values) { 

if (smw_new-> core, width != smw old- > core . width) { 

smw_new- > simple_mcnu.mertu_width = (smw_ncw-> core. width != 0); 
layout = TRUE; 

} 

if (smw_new->core.height != smw_old->core.height) { 
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smw_new- > simplejnenu.menuheight = (smw_new->core.height != 0); 
layout = TRUE; 

} 

} 

if (smw old- > simplcjnenu. cursor != smw_new- > simplc_menu.cursor) 
XDefineCursor(XtDisplay(new) . 

XtWindow(new), smw_new- > simple_menu. cursor); 

if (smw old- > simple jnemi.label_string ! =smw_new- > simplejnenu. label_stnng) 
if (sraw_new- > simple_menu.labcl_string - - NULL) /♦ Destroy. */ 

XtDestroy Widget(smw_old- > simp te_mcmi. label); 
else if (smw_old- > simplemenu.labelstring = *= NULL) /* Creaie. */ 

CieateLabeKnew); 
else { /• Change. •/ 

Arg args[l]; 

XtSetArg(args[0], XtNIabel, smw_new- > simple_rnenu.label_strixig); 
XtSetVaiues(smw_new- > simple_menu. label, args, ONE); 

} 

if (smw old- > simplejnenu. label_class != sraw_new- > simpie_meniUabelj:las$) 
XtAppWaniing(XtWidgctToAppIicauonContcxt(new) f 

"No Dynamic class change of the SimpieMenu Label."); 

if ((smw_old- > simplejnenu . top jnargin ! = smwnew- > s imple jnenu . top margin) 

(smwold- > simple jrienu.bottomjnargin ! = 

smw new- > simplejnenu. bottom jnargin) /* filler */ ) { 

layout = TRUE; 
ret val = TRUE; 
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if (layout) 

LayouKnew, NULL, NULL); 



} 



retum(ret vai); 



/* Function Name: SetValueaHook 

* Description: To handle a special case, this is passed the 

* arguments. 

* Arguments: w - the menu widget 

* argiist - the argument list passed to XtSetValues. 

* num args - the number of args. 

* Returns: none 



/• 

* If the user actually passed a width and height to the widget 

* then this MUST be used, rather than our newly calculated width and 

* height. 
*/ 

static Boolean 

SetValuesHooWw, argiist, numjirgs) 
Widget w: 
ArgList argiist; 
Cardinal *mim_args; 

{ 

register Cardinal i; 
Dimension width, height; 

width = w-> core, width; 
height = w-> core, height; 
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for ( i = 0 ; i < *num_args ; i + +) { 
if ( sireq(arglist(i).name. XtN width) ) 

width = (Dimension) arglist[i] . value; 
if ( streq(arglistfi].namc. XtNheight) ) 
height = (Dimension) ar g list (i). value; 

} 

if ((width !» w-> core. width) 1 1 (height != w->core.height)) 

MakeSetValiiesRequestfw, width, height); 
renirn(FALSE); 



» 

* Geometry Management routines. 
* 

/* Function Name: GeometryManager 

* Description: This is the SimpleMenu Widget's Geometry Manager. 

* Arguments: w - the Menu Entry making the request. 

* request - requested new geometry. 

* reply - the allowed geometry. 

* Returns: XtGeometry{Yes, No, Almost}. 
•/ 

static XtGeoraetryResult 
GeometryManager(w, request, reply) 
Widget w; 

XtWidgetGeometry * request. * reply; 
{ 
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SimpieMenu Widget smw = (SimpieMenu Widget) XtParent(w); 
SmeObject entry = (SmeObject) w; 
XtGeomeoyMask mode = request* > request_mode; 
XtGeometryResuit answer; 
Dimension oldjieight, old_width; 

if ( !(raode & CWWidth) && !(mode & CWHeight) ) 
return(XtGeometryNo); 

reply- > width = request- > width; 
reply- > height = request- > height; 

old_width = entry- > rectangle.width; 
oldjieight - entry- >rectangle.height; 

Layout(w f &(reply- > width), &(reply- > height) ); 

♦ 

* Since we are an override shell and have no parent there is no one to 

* ask to see if this geom change is okay, so I am just going to assume 

* we can do whatever we want. If you subclass be very careful with this 

* assumption, it could bite you. 
* 

* Chris D. Peterson - Sept. 1989. 
*/ 

if ( (reply- > width = = request- > width) && 
(reply- > height = = request- > height) ) { 

if ( mode & XtCWQueryOnly ) { /* Actually perform the layout. */ 
entry- > rectangle.width = oldwidth; 
entry- > rectangle, height = oldjieight; 
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} 

else { 

Layout(( Widget) smw, NULL. NULL); 

} 

answer = XiGeometryDone: 

} 

else { 

entry- > rectangle. width = old_width; 
entry- > rectangle.beight = oldjieight; 

if ( ((reply- > width = = request- > width) && !(mode & CWHeight)) 1 1 
((reply- > height - - request- > height) &&. !(mode &. CWWidth)) 1 | 
((reply- > width = = request- > width) &A 
(reply- > height == request- > height)) ) 
answer = XtGeoxnetryNo; 

else { 

answer = XtGeometry Almost; 

reply- > requestjnode « 0; 

if (reply- > width != request- > width) 

reply- >request_mode | = CWWidth; 
if (reply- > height ! = request- > height) 

reply- > request_mode | = CWHeight; 

} 

} 

retum(answer); 

} 

/* Function Name: ChangeManaged 

* Description: called whenever a new child is managed. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
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static void 
ChangeManaged(w) 
Widget w; 

{ 

Layout(w, NULL, NULL); 

} 

* Global Action Routines. 
+ 

* These actions routines will be added to the application's 

* global action list. 



/+ Function Name: PositionMenuAction 

* Description: Postiom the simple menu widget. 

* Arguments: w - a widget (no the simple menu widget.) 

* event - the event that caused this action. 

* params. numjrarams - parameters passed to the routine. 
+ we expect the name of die menu here. 

* Returns: none 

*/ " 

/* ARGSUSED */ 
static void 

PositionMenuAction(w, event, params, numj>arams) 

Widget w; 
XEvent * event; 
String * params; 
Cardinal * num_params: 
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{ 

Widget menu; 
XPoint loc; 

if (*num_params != 1) { 
char error J>uf[BUFSIZ]; 
sprinrf(errorj>uf t *%s %s\ 

"Xaw - SimpleMenu Widget: position menu action expects only one", 

"parameter which is the name of the menu."); 
XtAppWarning(XtWidgctToApplicationConiext(w) t error Jmf); 
return; 

} 

if ( (menu = FiodMenu(w, paramsfO])) = =» NULL) { 
char error JnrffBUFSIZ); 
sprintf(crror_buf, "%s 'fts'", 

"Xaw - S imp leMcnu Widget: could not find menu named: ", params[0]); 
XtAppWaroing(XtWidgetToAppUcaxionConiext(w) ; errorbuf); 

return; 

} 

switch (event- > type) { 
case ButtonPress: 
case ButtonRelease: 

loc.x = event- > xbutton.xjtxn; 

loc.y = event- > xbutton.y_root; 

PositionMenu(menu. &ioc); 

break: 
case EnterNotify: 
case LeaveNotify: 

loc.x = event- > xcrossing.x_root; 

loc.y = event- > xcrossing.y_root; 
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PosinonMezu(menu. &loc); 

break; 
case MotionNotify: 

loc.x = event- >xmotion.x_root; 

loc.y = event- > xmotion.y_root; 

PositionMenu(menu, &loc); 

break; 
default: 

PositionMenu(menu, NULL); 
break: 

} 

} 

/.mm******:***********************"********** 

* Widget Action Routines. 
♦ 

/* Function Name: Unhighlight 

* Description: Unhighlights current entry. 

* Arguments: w - the simple menu widget. 

* event - the event that caused this action. 
» params, num_params - ** NOT USED 1 

* Returns: none 
•/ 

/* ARGSUSED ♦/ 
static void 

Unhighiight(w t event, params, munjarams) 
Widget w; 
XEvem * event; 
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String * params; 
Cardinal * num^paraxns; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObjcct entry = smw- > simple_menu.enrry_set; 
SmeObjectGass class; 

if ( entry = = NULL) return; 

smw- > simpie_menu.entry_set = NULL; > 

class = (SmeObjectClass) entry- > object. widget_class; 

(class- > smc_class.unhighlight) ( (Widget) entry); 

} 

/• Function Name: Highlight 

* Description: Highlights current entry. 

* Arguments: w - the simple menu widget. 

* event = the event that caused this action. 

* paiams, numj>arams - ♦* NOT USED *• 

* Returns: none 
•/ 

/• ARGSUSED •/ 
static void 

Highlight(w, event, params. num_params) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * numj>arams; 

{ 

SimpleMenuWidget smw = (SimpleMenuWtdget) w; 
SmeObject entry: 
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SmeObjectClass class; 

if ( !XtIsSensinvc(w) ) return; 

entry = GetEvemEntry(w, event); 

if (entry = * smw- > simpie_menu . entry set) return; 

Unhighlight(w, event, params, numj>arams); 

if (entry = = NULL) return; 

if ( !XtIsSensitive( (Widget) entry)) { 

smw-> simple jnenu.entry_set = NULL; 
return; 

} 

smw->simptejnenu.enny_set = effiry; 

class = (SmeObjectClass) entry- > object. wkiget_class; 

(class- > sme^class.highlight) ( (Widget) entry); 

} 

/* Function Name: Notify 

* Description: Notify user of current entry. 

* Arguments: w - the simple menu widget. 

* event - the event that caused this action. 

* params, numj>arams - ** NOT USED ** 

* Returns: none 
*/■ 

/* ARGSUSED •/ 
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static void 

Notify(w, event, params, aumj>arams) 
Widget w; 
XEvent 4 event: 
String * params; 
Cardinal * num_params; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject entry = smw- > simple_menu. entry _set; 
SmeObjectClass class; 

if ( (entry = = NULL) j | !XtIsSensitive(( Widget) entry) ) return; 

class = (SmeObjectClass) entry- > object. widget_class; 
(class- >sme_class.notiry)( (Widget) entry ); 

} 

/* Function Name: Puii 

* Description: Determines action on basis of leave direction. 

* Arguments: w - the pull right menu widget. 

* event - the LeaveWindow event that caused this action. 

* params, num_params - ♦* NOT USED ** 

* Returns: none 
*/ 

static void Pull(w, event, params, num _params) 



Widget w; 
XEvent *event: 
String *params; 
Cardinal ♦numj>arams; 
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PullRighlMenu Widget prw=(PullRightMcnuWidgct)w; 
SmeObject entry =prw- > simplejnenu. eniry_set; 
SmeObjectGlass class; 

if ((entry = = NULL) 1 1 !XtIsSensitive((Widget)entry))retum; 

if (event- > type! = LeaveNotify &A event- > type! = EnterNotify) { 

XtApp£rror(XtWtdgetToApplicationContext(w) f 
"pullO action should only be used with XCrossing events."); 

return: 

} 

if (None! -event- > xcrossing.sub window) return; 

if (event- > xcrossing.y < 0 1 1 event- > xcrossing.y > prw- > core.height) { 

Unhighligh^w.evem.paramStiiumjarams); 

return: 

); 

if (event- >xcrossing.x<0) { 

if fftTsSnhrlass(XtParttt(w)^ XtPopdown(w); 
return: 

}; 

class =(SmeObjectClass)entxy- > object. widget_class; 
if (event- > xcrossing.x > prw- > core. width && 
XtIsSubclass(entry t smeBSBprObjectClass)) (class- > sme^class. notify )((Widget)entry) ; 
else Unhxghlight(w f evem 9 panuns,numjparams); 

} 



/ 



Function Name: Execute 

Description: Determines notify action on basis of SmeObject. 
Arguments: w - the pull right menu widget. 

event - the notify-type event that caused this action. 

params, numjarams - ** NOT USED ** 
Returns: none 
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•/ 

static void Execute(w, event, params, numj>arams) 

Widget w; 
XEvent •event; 
String *params; 
Cardinal +num_params; 

{ 

PullRightMeouWidget prw=(PulIRighiMcnuWidget)w; 
SmeObject emry =prw- > simplc_mcnu.enny_set; 
SmeObjectClass class; 
Widget shell; 

DprintfCExecuteNn"); 
for(shell«w:XtIsSubclass<sheU,pullWgn^ 

{ 

XawSimpleMemiQearActiveEnrry(shell); 
XtPopdown(shell); 

}: 
if 

((entry = = GetEv«u£ntry(w,e vem))&&(entry ! - bnJLL)&&XtIsSensitive((Widget)emry)) { 

class = (SmeObjectClass)entry- > object. widget_class; 

if (XtlsSubclass(emry.smefiSBObjectClass)) 
(class- > sme_class.notify)((Widget)eniry); 

}; 

} 



/ 
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* Public Functions. 

/* Function Name: XawPullRightMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Returns: none. 
*/ 

void 

XawPuIlRightMenuAddGlobalActions(appjam) 
XtAppContext app_con; 

{ 

XtInitializeWidgetClass(pullRightMeauWidgetClass); 
XmuCalIInitializers( app_con ); 

} 

* Private Functions. 

mm**********************************************************/ 

/* Function Name: CreateLabel 

* Description: Creates a the menu label. 

* Arguments: w - the smw widget. 

i * Returns: none. 

* 

* Creates the label object and makes sure it is the first child in 

* in the list. 
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*/ 

static void 
CreateLabel(w) 
Widget w; 
{ 

SiropleMenuWidget smw = (SimpleMenu Widget) w; 
register Widget * child, * next_child; 
register int i; 
Arg args[2]; 

if ( (smw- > simple jnenuJabel_string = = NULL) || 
(smw- >simple_menu. label !- NULL) ) { 
char errorbuflBUFSIZ]; 

sprintf(error_buf, "Xaw Simple Menu Widget: %s or %s, %s", 
"label string is NULL", "label already exists", 
"no label is being created,"); 

XtAppWaming(XtWidgetToApplicationContext(w), error_buf); 

return; 

} 

XtSetArg(args[0], XtNlabel, smw->simple_menu.label_string); 
XtSetArg(args[l], XtNjusnry, XUustifyCenter); 
smw- > simple jnenu.label = (SmeObject) 

XtCreateMaragedWidget("menuLabeP . 

smw- > simplejnenu.label_class, w, 

args, TWO); 

nextchild = NULL; 

for (child = smw- > composite. children + smw- > composite. num_children, 
i = smw- > composite. num_children ; i > 0 ; i~, child—) { 
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if (nexi_child ! = NULL) 
*next_child = *child; 
next_child = child; 

} 

♦child = (Widget) smw- > simplejnenu. label; 

} 

/* Function Name: Layout 

* Description: lays the menu entries out all nice and neat. 

* Arguments: w - See below ( + + +) 

* width ret, height_ret - The returned width and 

* height values. 

* Returns: none. 

* if width = = NULL j | height == NULL then it assumes the you do not care 

* about the return values, and just want a relayout. 

* if this is not the case then it will set widthjet and height_ret 

* to be width and height that the child would get if it were layed out 

* at this time. 

* + + + "w" can be the simple menu widget or any of its object children. 
*/ 

static void 

Layout(w, width_ret, height_ret) 
Widget w; 

Dimension * widthjet, *height_ret; 

{ 

SmeObject curTent_entry, *entry; 
SimpleMenuWidget smw; 
Dimension width, height; 
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Boolean dojayout = ((beight_rc< == NULL) | | (width_ret == NULL)); 
Boolean allow_change_size; 
height = 0; 



if ( XUsSubclass(w, puliRighiMenuWidgetClass) ) { 
smw = (SimpleMenuWidget) w; 
current_entry = NULL; 

} 

else { 

smw =» (SimpleMenuWidget) XlParent(w); 
current_entry = (SmeObjcct) w; 

} 

allow_change_size = (!XtIsRealized((Widget)smw) 1 1 
(smw- > shell.allowshelljesize)); 

if ( smw->simple_menu.menujieight ) 
height = smw- > core, height; 

else 

if (dojayout) { 

height = smw- > simple_menu.top_margin; 
ForAllChildren(smw, entry) { 

if (!XtIsManaged( (Widget) *entry)) continue; 



if ( (smw- > simple jnenu.rowjieight ! = 0) && 
(♦entry ! = smw- > simplejnenu. label) ) 
(♦entry)- > rectangle. height = smw- > simple jnenu.rowjieight; 

(♦entry)- > rectangle, y = height; 

(♦entry)- >rectangle.x = 0; 

height += (♦entry)- >rectangle.height; 
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height + = smw- >simple_menu. bottom jnargin; 

} 

else { 

if ((smw->simple_menu.row_height != 0) && 
(current_entry != smw- > simplejnenu. label) ) 
heigh! = smw->simple_menu.row_height; 

} 

if (smw- > simple jnenu.menujvidth) 

width = smw- > core, width; 
else if ( allow_change_size ) 

width = GetMenuWidth((Widget) smw, (Widget) current_entry); 

else 

width = smw- > core, width; 

if (do_layout) { 

ForAllChildren(smw, entry) 

if (XtIsManaged( (Widget) *entry)) 
(♦entry)- > rectangle, width = width; 

if (allow_change_size) 

MakeSetValuesRequest((Widget) smw, width, height); 

} 

else { 

*width_ret = width; 
if (height != 0) 

*height_ret = height; 

} 

} 

/* Function Name: AddPositionAction 

* . Description: Adds the XawPositionSimpleMenu action to the global 
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* action list for this appcon. 

* Arguments: app_con - the application context for this app. 

data - NOT USED. 

* Returns: none. 
*/ 

/* ARGSUSED */ 
static void 

AddPositionAction(app_con, data) 
XtAppContext app_con; 
caddrj data; 

{ 

static XtActionsRec pos_actionQ = { 

{ "XawPositionSimpleMenu", PositionMenuAction }, 

}: 

XtAppAddActions(app_con, pos_action, XtNumbcr(pos_action)); 

} 

/* Function Name: FindMenu 

* Description: Find the menu give a name and reference widget. 

* Arguments: widget - reference widget. 

* name • the menu widget's name. 

* Returns: the menu widget or NULL. 
*/ 

static Widget 
FindMenu(widget, name) 
Widget widget; 
String name; 
{ 

register Widget w, menu; 
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for ( w = widget ; w ! = NULL ; w = XtParent(w) ) 
if ( (menu = XtNameToWidgei(w, name)) ! = NULL ) 
return(menu); 
rerurn(NULL); 

} 

/* Function Name: PositionMenu 

* Description: Places the menu 

* Arguments: w - the simple menu widget. 

* location - a pointer the the position or NULL. 

* Returns: none. 



static void 

PositionMenu(w, location) 
Widget w; 
XPoint * location; 
{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

SmeObject entry; 

XPoint t_point; 

static void MoveMenuQ; 



if (location == NULL) { 
Window junkl, junk2; 
int root_x, root_y, junkX, junkY; 
unsigned int junkM; 

location - &tj>oint; 

if (XQueryPointer(XtDisplay(w) t XtWindow(w), &junkl, &junk2, 

&root_x, &root_y, AjunkX, AjunkY, &junkM) == FALSE) { 
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char error_buflBUFSIZ]; 

sprinrf(error_buf, "%s %s\ "Xaw - SimpleMenuWidget:", 

"Could not find location of mouse pointer"); 
XiAppWarning(XtWidgetToApplicationContext(w), errorbuf); 

return; 

} 

location- > x = (short) root_x; 
location- >y = (short) root_y; 

} 

* The width will not be correct unless it is realized. 
*/ 

XtRealizeWidget(w); 

location- >x -= (Position) w- > core. width/2; 

if (smw- > simp lemenu . popupentry = = NULL) 
entry — smw- > simple_menu. label; 

else 

entry = smw- > simple_menu.popup_entry; 

if (entry ! = NULL) 

location- >y entry- >rectangle.y + entry- >rectangle.height/2; 

MoveMenu(w, (Position) location- >x, (Position) location- >y); 

} 

/* Function Name: MoveMenu 

* Description: Actually moves the menu, may force it to 

* to be fully visable if menu_on_screen is TRUE. 
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* Arguments: w - the simple menu widget. 

* x, y - the current location of the widget. 

* Returns: none 
*/ 

static void 

MoveMenu(w, x, y) 
Widget w; 
Position x, y; 

{ 

Arg arglist[2]; 
Cardinal num_args = 0; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 

if (smw- > simple jnerui.rnenu_on_screen) { 

int width = w->corc.width + 2 * w- > core.borderwidth; 
int height = w-> core, height + 2 * w->core.borderwidth; 

if (x < 0) 
x = 0; 
else { 

int scrjvidth = WidthOfScreen(XtScreen(w)); 
if (x + width > scr_width) 
x = scr_width - width; 

} 

if (y < 0) 

y = o; 

else { 

int scr_height = HeightOfScreen(XtScreen(w)); 
if (y + height > scr_height) 
y = scrjieight - height; 
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XtSetArg(arglist(num_args), XtNx, x); num_args++; 
XiSetArg(arglist[num_argsJ, XiNy, y); num_args++; 
XtSetValues(w. arglist. num_args); 

} 

/* Function Name: ChangeCursorOnGrab 

* Description: Changes the cursor on the active grab to the one 

* specified in out resource list. 

* Arguments: w - the widget. 

junk, garbage - ** NOT USED **. 

* Returns: None. 
*/ 



/* ARGSUSED */ 
static void 

ChangeCursorOnGrab(w, junk, garbage) 
Widget w; 

caddrj junk, garbage; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 



/* 

* The event mask here is what is currently in the MIT implementation. 

* There really needs to be a way to get the value of the mask out 

* of the toolkit (CDP 5/26/89). 
*/ 

XChangeActivePointerGrab(XtDisplay(w) , ButtonPressMask | ButtonReleaseMask, 
smw- > simple menu. cursor, CurremTime); 
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} 

/* Function Name: MakeSetValuesRequest 

* Description: Makes a (possibly recursive) call to SetValues, 

* 1 take great pains to not go into an infinite loop. 

* Arguments: w - the simple menu widget, 

* width, height - the size of the ask for. 

* Returns: none 
*/ 

static void 

MakeSetValuesRequest(w, width, height) 
Widget w; 

Dimension width, height; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
Arg arglist[2]; 

Cardinal num_args = (Cardinal) 0; 

if ( !smw- > simple_menu.recursive_set_values ) { 

if ( (smw- > core. width != width) 1 1 (smw->core.height \= height) ) { 
smw- > simple_menu.recursive_set_values = TRUE; 
XtSetArg(arglist[num_args] , XtNwidth, width); numargs + + ; 
XtSetArg(arglist[num_args] , XtNheight, height); num_args++; 
XtSetValues(w, arglist, num_args); 

} 

else if (XtIsRealized( (Widget) smw)) 

Redisplay((Widget) smw, (XEvent *) NULL, (Region) NULL); 

} 

smw- > simple_menu.recursive_set_values = FALSE; 

>■ 
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/* Function Name: GetMenuWidth 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
*/ 



static Dimension 
GetMenuWidth(w, w_ent) 
Widget w, w_ent; 

{ 

SmeObject cur_entry = (SmeObject) wjmt; 
SimpleMenuWidget smw = (SimpleMenuWidget) w; 
Dimension width, widest = (Dimension) 0; 
SmeObject * entry; 

if ( smw- > simple_menu.menu_width ) 
return(smw- > core, width); 

ForAllChildren^mw, entry) { 
XtWidgetGeometry preferred; 

if (!XtlsManaged( (Widget) *entry)) continue; 

if (*entry ! = cur_entry) { 

XtQuery Geometry (*entry, NULL, &pref erred); 

if (preferred.request^mode & CWWidth) 
width = preferred, width; 

else 

width = (*entry)-> rectangle, width; 

} 

else 
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width « (*entry)-> rectangle. width; 

if ( width > widest ) 
widest = width; 

} 

retum( widest); 

} 

/* Function Name: GetMenuHeight 

* Description: Sets the length of the widest entry in pixels. 

* Arguments: w - the simple menu widget. 

* Returns: width of menu. 
*/ 

static Dimension 
GetMenuHeight(w) 
Widget w; 

{ 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 
Dimension height; 

if (smw- > simplejnenu . menu height) 
retura(smw- > core. height); 

height = smw- > simplejnenu.topjnargin + smw- > simpie_meim. bottom jnargin; 

if (smw- > simplejnenu.rowjieight = = 0) 
ForAllChildren(smw, entry) 

if (XtlsManaged ((Widget) *entry)) 

height + = (*entiy)->rectangle.height; 
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else 

height += smw->simple_menu.rowJieight * sm\v-> composite. num_children; 
return(height); 

} 

/* Function Name: GetEventEntry 

* Description: Gets an entry given an event that has X and Y coords. 

* Arguments: w - the simple menu widget. 

* event - the event. 

* Returns: the entry that this point is in. 
*/ 

static SmeObject 
GetEventEntry(w, event) 
Widget w; 
XEvent * event; 

{ 

Position xjoc, yjoc; 

SimpleMenuWidget smw = (SimpleMenuWidget) w; 
SmeObject * entry; 

switch (event- > type) { 
case MotionNotify: 

xjoc = event- >xmotion.x; 

yjoc = event- >xmotion.y; 

break; 
case EnterNotify: 
case LeaveNotify: 

xjoc = event- >xcrossing.x; 

yjoc = event- >xcrossing.y; 

break; 
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case ButtonPress: 
case ButtonRelease: 

xjoc = event- >xbunon.x; 

yjoc = event- >xbunon.y; 

break; 
default: 

XtAppError(XtWidgetToApplicationContext(w), 

"Unknown event type in GetEventEntry()."); 

break; 

} 

if ( (x loc < 0) 1 1 (xjoc > = sraw->core.width) \ \ (yjoc < 0) | j 
(y_loc > = smw-> core, height) ) 
return(NULL); 

ForAJlChildrcn(smw, entry) { 

if (IXtlsManaged ((Widget) *entry)) continue; 

if ( ((*entiy)->rectangle.y < yjoc) && 

((♦entry)- >rectangle.y + (*entry)->rectangle.neight > yjoc) ) 
if ( *entry = = snow- > simple jnenu.label ) 

retum(NULL); /* cannot select the label. */ 

else 

reoirn(*entry); 

} 

return(NULL); 
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source/Select.c 



/* 

* Selection from list widget 



^include "../include/xwave.h" 

void Select(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Selection sel = (Selcction)closure; 

Widget button= FindWidget(sel- > button, w), 

shell=ShellWidget(sel- > name,bunon,SW_below,NULL,NULL), 
form=FonnatWidget("sel_fonn",shell), list_widget, widgets[3]; 

String *list=(sel->list_proc)0; 

Formltem itemsQ={ 

{ "sel_cancel" , "close " ,0,0,FW_icon,NULL} , 

{ "sel Jabel" .(String)sel- > actionname, 1 ,0,FW Jabel.NULL} , 

{ "sel_view" ,NULL,0,2,FW_view, NULL} , 

}; 

XtCallbackRec list_callsQ={ 

{Destroy , (caddrj)shell} , 

{sel- > action_proc,sel- > action_closure} , 

{NULL.NULL}, 
. }, callbacks!] = { 
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{Destroy, (caddrt)shell} , 
{NULL.NULL}, 

}; 

Arg args[l]; 

FillForm(form,THREE,iiems,widgets,callbacks); 
XtSetArg(aigs[0] ,XtNlist,list); 



list widget=XtCreateManagedWidget("selJist",listWidgctClass,widgets[2],args.ONE); 
XtAddCallbacks(list_widget,XtNcallback,list > _calls); 
XtPopup(shell.XtGrabExclusive) ; 

} 
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source/SmeBSBpr.c 



#if ( !defined(lint) && !defined(SABER) ) 

static char Xrcsid[] = "SXConsortium: SmeBSB.c,v 1.9 89/12/13 15:42:48 kit Exp $"; 
lendif 

/* 

* Copyright 1989 Massachusetts Institute of Technology 
• 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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•/ 
I" 

• SmeBSBpr.c - Source code file for BSB pull-right Menu Entry object. 

* 

*/ 

^include <stdio.b> 
include <Xll/IntrinsicP.h> 
include <Xll/StringDefs.h> 

#include <X11/Xmu/Drawing.h> 

#include < XI 1/Xaw/XawInit.h > 
#include <Xll/Xaw/SimpleMenu.h> 
^include "SmeBSBpiP.h" 
iWnclude <X11/Xaw/Cardinals.h> 

#define ONE_HUNDRED 100 

^define offset(field) XtOffset(SmeBSBprObject, sme_bsb. field) 

static XtResource resouicesQ = { 
{XtNlabel, XtCLabel, XtRString, sizeof(String), 

offset(label), XtRString, NULL}, 
{XtNvertSpace, XtCVertSpace, XtRInt, sizeof(int), 

offset(vert_space), XtRImmediatc, (caddr_t) 25}, 
{XtNleftBitmap, XtCLeftBitmap, XtRPuunap, sizeof(Pixmap), 

offset(left_bitmap), XtRImmediate, (caddr_t)None}, 
{XtNjustify, XtCJustify, XtRJustify, sizeof(XUustiry), 

offset(justify), XtRImmediate, (caddrj) XtJustifyLeft}, 
{XtNrightBitmap, XtCRightBitmap, XtRPixmap. sizeof(Pixmap). 
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offset(right_bicmap), XtRlmmediate, (caddr_t)None}. 
{XiNleftMargin, XtCHorizontalMargins. XtRDimension, sizeof(Dimension). 

offset(left_margin), XtRlmmediate, (caddr_t)4}, 
{XtNrightMargin, XtCHorizontalMargins. XtRDimension, sizeof(Dimension). 

offset(right_margin), XiRImmediate, (caddrj) 4}, 
{XtNforeground. XtCForeground, XlRPixel, sizeof(Pixel), 

offset(foreground). XiRString, "XtDefaultForeground"}, 
{XtNfont, XtCFont, XtRFontStruct, sizeof(XFontStruct *), 

offset(font), XtRString, "XtDefaultFont"}, 
{XtNmenuName, XtCMenuName, XtRString, si2eof(String), 
offset(menujiame), XtRString, (caddrj) "menu"}, 

}; 

lundef offset 
/* 

* Semi Public function definitions. 
*/ 

static void RedisplayO. DestroyO, InitializeO, FlipColorsO, PopupMenuO; 

static void ClassInitializeO; 

static Boolean SetValuesO; 

static XtGeometryResult QueryGeometryO; 

/* 

* Private Function Definitions. 
*/ 

static void GetDefaultSizeO, DrawBitmapsO, GetBitmapInfoO; 
static void CreateGCsO, DestroyGCsO; 

#define superclass (&smeClassRec) 
SmeBSBprClassRec smeBSBprClassRec - { 
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{ 

/* superclass */ (WidgetClass) superclass, 
/" class name */ "SmeBSBpr", 
/• size */ sizeof(SmeBSBprRec), 

/* class initializer */ Classlniiialize, 
/* class j>art_initialize*7 NULL, 
/* Class init'ed */ FALSE, 
/* initialize */ Initialize, 
/* initialize_hook */ NULL, 
/* realize */ NULL, 

/* actions */ NULL, 

/* num_actions */ ZERO, 
/* resources */ resources, 

/* resource_count */ XtNuiiiber(resources), 
/* xrm_class */ NULLQUARK, 

/* compressjnotion */ FALSE, 
/* compress_exposure */ FALSE, 
/* compress_enierleave*/ FALSE, 
/* visible_interest */ FALSE, 
/* destroy */ Destroy, 

/* resize */ NULL, 

/* expose */ Redisplay, 

•/* set_values */ SetValues, 
/* set_values_hook */ NULL, 
/* set values_almost */ XtlnheritSetValuesAlmost, 
/♦ get_values_hook */ NULL, 
/♦ accept_focus */ NULL, 
/* intrinsics version */ XtVersion, 
/* callback offsets */ NULL, 
/* tmjable */ NULL, 

/* query_geometry */ Query Geometry, 

/* display_accelerator*/ NULL, 
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/* extension */ NULL 

}.{ 

/* Menu Entry Fields */ 

/* highlight */ FlipColors, 
/* unhighlight */ FlipColors, 
/* notify */ PopupMenu, 
/* extension */ NULL 

}. { 

/* BSB pull-right Menu entry Fields */ 
/* extension */ NULL 

} 

}; 

WidgetClass smeBSBprObjectClass = (WidgetClass) &smeBSBprClassRec; 



* Semi-Public Functions. 

/* Function Name: Classlnhialize 

* Description: Initializes the SmeBSBprObject. 

* Arguments: none. 

* Returns: none. 
•/ 

static void 

ClassInitializeO 

{ 
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XawInitializeWidgetSetO; 

XtAddConverter( XtRString, XtRJustify, XmuCvtStringToJustify, NULL, 0 ); 

} 

/* Function Name: Initialize 

* Description: Initializes the simple menu widget 

* Arguments: request - the widget requested by the argument list. 

* new - the new widget with both resource and non 

* resource values. 

* Returns: none. 
*/ 

/* ARGSUSED */ 
static void 

Initialize(request, new) 
Widget request, new; 

{ 

SmeBSBpiObject entry = (SmeBSBprObject) new; 

if (entry- > smebsb. label = = NULL) 
entry- >sme_bsb. label = XtName(new); 

else 

entry- > sme_bsb. label = XtNewString( entry- >sme_bsb. label ); 

/* Xaw bug - bitmap initialization now performed */ 
if (entry- >sme_bsb.left_bitmap != None) GetBitmapInfo(entry, TRUE); 
if (entry- > smej>sb. right Jritmap ! = None) GetBinnapInfo(entry, FALSE); 

CreateGCs(new); 

GetDefaultSize(new, &(entry- > rectangle .width), &(enny- > rectangle, height)); 

} 
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/* Function Name: Destroy 

* Description: Called at destroy time, cleans up. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
•/ 

static void 
Destroy(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
Destroy GCs(w); 

if (entry- >sme_bsb. label != XtName(w)) 
XtFree(entry- > smej>sb. label); 

} 

/* Function Name: Redisplay 

* Description: Redisplays the contents of the widget. 

* Arguments: w - the simple menu widget. 

* event - the X event that caused this redisplay. 

* region • the region the needs to be repainted. 

* Returns: none. 
*/ 

/* ARGSUSED */ 
static void 

Redisplay(w f event, region) 
Widget w; 
XEvent * event; 
Region region; 

{ 
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GC gc; 

SmeBSBprObjcct entry = (SmeBSBprObject) w; 
int foni_ascent, fontjiescent, yjoc; 

entry- > sme_bsb.se t_values_area_cleared = FALSE; 
font_ascent = entry- >sme_bsb, font- >max_bounds. ascent; 
font descent = entry- >sme_bsb.font->raax_bounds.descent; 

yjoc = entry- > rectangle, y; 

if (XtlsSensitive(w) && XtIsSensitive( XtParent(w) ) ) { 

if ( w = = XawSimpleMenuGetActiveEntry(XtParent(w)) ) { 
XFillRectangle(XtDisplayOfObject(w) f XtWindowOfObject(w), 
entry- >sme_bsb. norm jjc, 0, y_loc t 
(unsigned int) entry- > rectangle, width, 
(unsigned int) entry- >rectangle.height); 
gc = entry- > sme_bsb.rev _gc; 

else 

gc = entry- > sme_bsb.norm_gc; 

} 

else 

gc = entry- > sme_bsb . norm _gray _gc; 

if (entry- >sme_bsb.label != NULL) { 

int xjoc — entry- > sme_bsb.left_niargin; 
int len = strlen(entry- > sme_bsb.label); 
char * label = entry- >smej>sb.label; 

switch(entry->sme_bsb .justify) { 
int width, t width; 
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case XdustifyCenter: 

t_width = XTextWidth(entry->smeJ>sbJont ( label, len); 

width = entry- > rectangle. width - (entry- >sme_bsb.left_margin + 

entry- > sme_bsb.right_margin); 

x Joe + = (width - t_width)/2; 

break; 
case XUustifyRight: 

tjvidth = XTextWidth(entry->sme_bsb.font, label, ien); 

x loc = entry- > rectangle. width - (entry- >smej>sb.right_margin + 

tjvidth); 

break; 
case XtJustifyLeft: 
default: 

break; 

} 

yjoc + = (entry- > rectangle. height - 

(fontascent + font_desceni)) / 2 + font_ascent; 

XDrawString(XtDisplayOfObject(w), XtWindowOfObject(w), gc, 
x_loc, yjoc, label, len); 

} 

DrawBitmaps(w, gc); 

} 

/* Function Name: SetValues 

* Description: Relayout the menu when one of the resources is changed. 

* Arguments: current - current state of the widget. 

* request - what was requested. 

* new - what the widget will become. 
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* Returns: none 
*/ 

/• ARGSUSED */ 
static Boolean 

SetValues(current, request, new) 
Widget current, request, new; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) new; 
SmeBSBprObject old_entry = (SmeBSBprObject) current; 
Boolean ret_val = FALSE; 

if (old_entry->sme_bsb. label != entry- > sme_bsb. label) { 
if (old_entry->sme_bsb.label != XtName( new ) ) 
XtFree( (char *) old_entry- > sme_bsb. label ); 

if (entry- >sme_bsb. label != XtName(new) ) 

entry- > sme_bsb. label = XtNewString( entry- > sme_bsb.label ); 

ret_val - True; 

} 

if (entry- >rectangle.sensitive != old_entry->rectangle.sensitive ) 
retval = TRUE; 

if (entry- > smc_bsb.left_bitmap != old_entry- > sme_bsb.left_bitmap) { 
GetBitmapInfo(new, TRUE); 
ret_val = TRUE; 

} 

if (entry- >sme_bsb.right_bitmap != old_entry->sme_bsb.right_bitmap) { 
GetBitmapInfo(new, FALSE); 
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ret_val = TRUE; 

} 

if ( (old_entry->$me_bsb.font !» entry- >smej)sb. font) j j 

(old entry- >sme_bsb. foreground != entry- >sme_bsb. foreground) ) { 
DestroyGCs(current); 
CreateGCs(new); 
retjval = TRUE; 

} 

if (ret_val) { 

GetDcf aultS ize(ne w , 

&(entry- > rectangle. width), &(entry- > rectangle.height)); 
entry- > sme_bsb.set_values_area_cleared = TRUE; 

} 

return(ret_val); 

} 

/* Function Name: Query Geometry. 

* Description: Returns the preferred geometry for this widget. 

* Arguments: w - the menu entry object. 

* itended, return_val - the intended and return geometry info. 

* Returns: A Geometry Result* 
* 

* See the Intrinsics manual for details on what this function is for. 
* 

* I just return the height and width of the label plus the margins. 
*/ 

static XtGeometryResult 

Query Geometry (w. intended, return_val) 

Widget w; 
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XtWidgetGeometry *intended, *retura_val; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
Dimension width, height; 
XtGeome try Result ret_val = XtGeomctryYes; 
XtGeometryMask mode = intended- > request_mode; 

GetDefaultSize(w, &width, &height ); 

if ( ((mode & CWWidth) && (intended- > width ! = width)) 1 1 
!(mode & CWWidth) ) { 
retum_val- > request_mode |= CWWidth; 
returnval- > width » width; 
ret_val = XtGeometry Almost; 

} 

if ( ((mode & CWHeight) && (intended- > height ! = height)) 1 1 
!(mode & CWHeight) ) { 
retum_val- > request_mode | = CWHeight; 
retum_val- > height = height; 
ret_val = XtGeometry Almost; - 

} 

if (retval = = XtGeometry Almost) { 
mode = returnval- > request_mode; 

if ( ((mode & CWWidth) && (width = = entry- > rectangle, width)) && 
((mode & CWHeight) && (height == entry- >rectangle.height)) ) 
return(XtGeometry No) ; 

} 



return(ret_val); 
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} 

/* Function Name: FlipColors 

* Description: Invert the colors of the current entry . 

* Arguments: w - the bsb menu entry widget. 

* Returns: none. 
*/ 

static void 
FlipColors(w) 
Widget w; 

{ 

SmeBSBprObject emry = (SmeBSBprObject) w; 

if (entry- > sme_bsb. set_values_area_cleared) return; 

XFaiRectanglc(XtDisplayOfObject(w), XtWindowOfObject(w), 

entry- > smej»b.invert_gc, 0, (int) entry- >rectangle.y, 
(unsigned int) entry- > rectangle. width, 
(unsigned int) entry- >rectangle.height); 

} 

* 

* Private Functions. 

****************************«**^ 

/* Function Name: GetDefaultSize 

* Description: Calculates the Default (preferred) size of 

* this menu entry. 

* Arguments: w - the menu entry widget. 
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* width, height - default sizes (RETURNED). 

* Returns: none. 
•/ 

static void 

GetDefaultSize(w, width, height) 
Widget w; 

Dimension * width, * height; 
{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if (entry- >sme_bsb.label == NULL) 
•width = 0; 

else 

•width = XTextWidth(entry->sme_bsb.font, entry- >sme_bsb. label, 
strlen(entry- > smc_bsb.label)); 

•width + = entry- >sme_bsb.left_margin + entry- >sme_bsb.right_margin; 

•height = (entry- > sme_bsb.font- > max_bounds. ascent + 
entry- > sme_bsb.font- > max_bounds . descent) ; 

♦height = (*height ♦ ( ONEHUNDRED + 

entry- >sme_bsb.vert_space )) / ONE_HUNDRED ; 

} 

/* Function Name: DrawBitmaps 

* Descripiion: Draws left and right bitmaps. 

* Arguments: w - the simple menu widget. 

* gc - graphics context to use for drawing. 

* Returns: none 
*/ 
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static void 

DrawBitmaps(w, gc) 
Widget w; 
GC gc; 
{ 

int x_loc, y_loc; 

SmeBSBprObject entry = (SmeBSBprObject) w; 

if ( (entry- >sme_bsb.left_bitmap == None) && 

(entry- >sme_bsb.right_bitmap == None) ) return; 

/* 

* Draw Left Bitmap. 
*/ 

y_loc = entry- > rectangle. y + (entry- > rectangle. height - 

entry- > sme_bsb. left_bhmap_height) / 2; 

if (entry- > sme_bsb.left_bitmap ! = None) { 
x_loc = (entry- > sme_bsb.left_margin - 

entry- >sme_bsb.left_bitmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > sme_bsb. left_bitmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb.left_bitmap_width, 
entry- >sme_bsb.left_bitmap_height, x_loc, yjoc, 1); 

} 
/* 

* Draw Right Bitmap. 
*/ 

yjoc = entry- >rectangle.y + (entry- >rectangle.height - /* Xaw bug - y_loc 
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calculated from rightj>itmap data */ 

entry- >sme_bsb.right_bitmapjieight) / 2; 

if (entry- >smej)sb. right J>itraap != None) { 
x loc = entry- > rectangle. width - (entry- >smej>sb.right_margin + /* Xaw bug - + 

rather than - sign */ 

entry- >smej>sb. right J>itmap_width) / 2; 
XCopyPlane(XtDisplayOfObject(w), entry- > smej>sb. right J>itmap, 
XtWindowOfObject(w), gc, 0, 0, 
entry- > sme_bsb. right J>ittnap_width, 
enayOsmeJ>sb.rightJ>itmapJieight, xjoc, yjoc, 1); 

} 

} 

/* Function Name: GetBitmapInfo 

* Description: Gets the bitmap information from either of the bitmaps. 

* Arguments: w - the bsb menu entry widget. 

* isjeft - TRUE if we are testing left bitmap, 

* FALSE if we are testing the right bitmap. 

* Returns: none 
*/ 

static void 

GetBitmapInfo(w 1 isjeft) 
Widget w; 
Boolean isjeft; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
unsigned int depth, bw; 
Window root; 
int x, y; 

unsigned int width, height; 
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char buflBUFSIZl; 

if (isjeft) { 

if (entry- >sme_bsb.left_bitmap != None) { 
if (!XGetGeometry(XtDisplayOfObject(w), 

entry- >sme_bsb.left_bitmap, &root, 
&x, &y, &width, &beight, &bw, &depth)) { 
sprintf(buf, "SmeBSB Object: %s %s \"%s\V, "Could not", 
"get Left Bitmap geometry information for menu entry " , 
XtNamc(w)); 

XtAppError(XtWidgetToApplicaiionContext(w). buf); 

} 

if (depth != 1) { 

sprintf(buf, "SmeBSB Object: %s \"%s\"%s.", 

"Left Bitmap of entry 

XtName(w), " is not one bit deep."); 
XtAppError(XtWidgetToApplicalionContext(w) f buf); 

} 

entry- > sme_bsb.left_bitmap_width = (Dimension) width; 
entry- >sme_bsb.left_bitmap_height = (Dimension) height; 

} 

} 

else if (entry- >smej)sb. right Jritmap != None) { 
if (!XGetGeometry(XtDisplayOfObject(w), 

entry- >sme bsb.right_bitmap, &root, 
&x, &y, &width, Aheight, &bw, &depth)) { 
sprintf(buf f "SmeBSB Object: %% %s \"%s\\", "Could not", 

"get Right Bitmap geometry information for menu entry ", 
XtNamc(w)); 

XtAppError(XtWidgetToApplicationContext(w), buf); 

} 

if (depth != 1) { 
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sprintf(buf, "SmeBSB Object: %s \"%s\"%s.'\ 

"Right Bitmap of entry ", XtName(w), 

" is not one bit deep."); 
XtAppErroKXtWidgctToApplicationContext(w), buf); 

} 

entry- >sme_bsb.right_bitmap_width = (Dimension) width; 
entry- >sme_bsb.right_bitmap_height = (Dimension) height; 

} 

} 

/* Function Name: CreateGCs 

* Description: Creates all gc's for the simple menu widget. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
*/ 

static void 
CreateGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmcBSBprObjcct) w; 
XGCValues values; 
XtGCMask mask; 

values, foreground = XtParent(w)->core.background_pixel; 
values, background = entry- > sme_bsb. foreground; 
values, font = entry- >sme_bsb.font-> fid; 
values. graphics_exposures = FALSE; 

mask = GCForeground | GCBackground | GCFont | GCGraphicsExposures; 
entry- >sme_bsb.rev_gc = XtGetGC(w, mask, &values); 

values, foreground = entry- > sme_bsb.foreground; 
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values.background = XtParent(w)->core.backgroundj)ixel; 
entry- >sme_bsb.norm_gc = XtGetGC(w, mask, &values); 

values, nilstyle = FillTiled; 

values.tile = XmuCreateStippledPixmap(XtScreenOfObject(w) t 

tnxry- > sme^bsb. foreground, 
XiParent(w)- > core.background_pixel, 
XtParent(w)- > core.depth); 

values. graphics_exposures = FALSE; 

mask j = GCTile | GCFillStyle; 

entry- >sme_bsb.nonn_gray_gc = XtGetGC(w, mask, fcvalues); 

values. foreground A = values.background; 
values.background = 0; 
values, function = GXxor; 

mask = GCForeground | GCBackground | GCGraphicsExposures | GCFunction; 
entry- >sme_bsb.invert_gc = XtGetGC(w t mask, Avalues); 

} 

/* Function Name: DestroyGCs 

* Description: Removes all gc's for the simple menu widget. 

* Arguments: w - the simple menu widget. 

* Returns: none. 
*/ 

static void 
DestroyGCs(w) 
Widget w; 

{ 

SmeBSBprObject entry = (SmeBSBprObject) w; 
XtReleaseGC(w, entry- > sme_bsb.norm_gc); 
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XtReleaseGC(w, entry- > smebsb.norm _gray_gc); 
XtRcleascGC(w, entry- > sme_bsb.rev _gc); 
XtReleaseGC(w, entry- >smej>sb.invert_gc); 

} 

lifdef apollo 
/* 

* The apollo compiler that we have optomizes out my code for 

* FlipColorsO since it is static, and no one executes it in this 

* file. I am setting the function pointer into the class structure so 

* that it can be called by my parent who will tell me to when to 

* highlight and unhighlight. 
*/ 

void _XawSmeBSBApolloHack 0 

{ 

FlipColorsO; 

} 

#endif/* apollo */ 

/* Hacked copy of PopupMenu from MenuButton widget to replace XtlnheritNotify */ 
static void 

PopupMcnu(w, event, params, num_params) 
Widget w; 
XEvent * event; 
String * params; 
Cardinal * numrparams; 

{ " 

SmeBSBprObject mbw = (SmeBSBprObject) w; 
Widget menu, temp; 
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Arg arglist[2]; 
Cardinal num_args; 

int menu_x, menu_y, menu_width f menujieight, button_width, buttonjieight; 
Position button_x, button_y; 

temp = XtParent(w); /* Shell not menu entry is parent of menu */ 

while(temp ! = NULL) { 
menu = XtNameToWidgetCtemp, mbw->sme_bsb.menujiame); 

if (menu = = NULL) 

temp = XtParent(temp); 
else 

break; 

} 



if (menu == NULL) { 
char errorJmflBUFSIZ] ; 
sprintf(error_buf f "MenuButton: %$ %s. n , 

"Could not find menu widget named" , mbw=>sn^_b$b.mcxra_name); 
XtAppWarning(XtWidgetToApplicationContext(w), errorjmf); 
return; 

} 

if (!XtIsRealized(menu)) 
XtRealizeWidget(menu); 

menu width = menu- > core. width + 2 * menu- > core. border_width; 
buttonjvidth = w-> core, width + 2 * w->core.border_width; 
buttonjieight = w-> core. height + 2 * w->core.border_width; 

menujieight = menu->core.height + 2 * menu->core.border_width; 

XtTranslateCoords(w, 0, 0, &button_x, &button jO; 
menu_x = button_x + button_width; 
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menu_y = button j\ 

if (menujc < 0) 

menux = 0; 
else { 

int scr_width = WidthOfScreen(XtScreen(menu)); 
if (menu_x + menu_width > scr_width) 
menujc = scr_width - menu_width; 

} 

if (menu jr < 0) 

menu_y = 0; 
else { 

int scrjieight = HeightOfScreen(XtScreen(menu)); 
if (menu_y + memi_height > scr_height) 
menu_y = scrheight - menujieight; 

} 

num_args = 0; 

XtSetArg(arglist[num_args], XtNx, menujc); numargs+ + ; 
XtSetArg(arglist[num_args] t XtNy, menu_y); num_args+ + ; 
XtSetVahies(menu, arglist, num_args); 

XtPopupSpringLoaded(menu); 

} 
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source/Storage.c 

/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFrame, GetFrame, SaveFrame, FreeFrame, SaveHeader. 

CopyHeader. 

*/ 

^include \./inchide/xwave.h n 
extern FILE *zropen(); 
extern void zseekO; 
extern void zclose(); 

void NewFrame(vid,number) 

Video vid; 
int number; 

{ 

if (vid- > data[0] [number] = = NULL) { 

int channel, channels=vid->type==MONO?l:3; 

for(channel=0;channel < channels;channel+ +) 
vid- > data[channel] [number] = (short 
*)MALLOC(sizeof(short)*Size(vid,channel,0)*Size(vid,channel,l)); 

} 

} 

void GetFrame(vid,number) 
Video vid; 
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int number; 



{ 

if (vid- > data[0] [number] = = NULL) { 

char file_name[STRLEN], *whole_frarae; 
FILE *fp. *fopen(); 
int pid, r, c, channel, 

stan = vid- > x offset + vid- > cols*vid- > y_offset, 



end=(vid- > rows-vid- > y_offset-vid- > sizell])*vid- > cols-vid- > x_offset, 

inter= vid- > cols-vid- > size[0]; 

NewFrame(vid.number); 

sprmtf(ffle_name," %s%s/%s/%s%03d\0",global- > home,IMAGE_DIR,vid- > path.vid- > f 
iles[0] = = '\0*?vid- > name: vid- > fues,number + vid- > stan); 

Dprintf( "Reading file %s\n\file_name); 

fp «zropen(fUe_naine,&pid); 

if (vid- >precision= =0) wholc_frame=(char 
*)MALLOC(vid- > rows*vid- > cols); 

zseek(fp,vid- > offset); 

for(channel =0;channel < (vid- > type = =MONO?l:3);cnannel+ +) { 
int shiftl2]={vid->type==YUV&& 
channel!=0?vid->UVsample[0]:0,vid->type-«YUV && 
channel! =0?vid- > UVsample(l]:0}; 

Dprintf( "Reading channel %d\n",channel); 
if (vid- > precision** =0) { 

if(0= =fread(whole_frame,sizeof(char),(vid- > cols > > shift[0])*(vid- > rows > > shift[l]). 
fp)M 

Dprintf("Error whilst reading %s\n",file_name); 
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Eprintf( "Error whilst reading %s\n\file_name); 

} 

Mr = 0;r < vid- > size[ 1 1 > > shiftl 1] ;r + + ) 

for(c=0;c < vid- > size[0] > > shift(0];c + +) { 
short 

pel=ct«wholeJrame^^ 
vid- > cols > > shift[0])]); 



vid- > data[cnannell[number][c + r*(vid- > sizelO] > > shift(0])] = vid- > negative?-l-pel:pel; 

} 

} else { 

if (start! =0) zseek(fp,start*sizeof(short)); 
for(r=0;r<vid->size[l]> >snift[l];r++) { 

if(0= = fread(&(vid- > data{channel]lnumber][r*(vid- > size[0] > > shift[0])]),sizeof(sho«), 
vid- > size[0] > > shift[0],fp)) { 

Dprinrf( "Error whilst reading 



%s\n\file_name); 
%s\n\file name); 



Eprintf(" Error whilst reading 

} ~ 

if (inter! =0) zseek(tp,inter*sizeof (short)); 

if (vid- > negative) 

for(c =0;c < vid- > sizelO] >> shift[0];c+ +) 

vid- > datatchannel)[number][c + r*(vid- > size[0] > > sbift[0])] -1-vid- > data(channel][nu 
mber][c+r*(vid- > size[0] > > shift[0])]; 
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source/Storage.c 

/* 

Routines to allow video frames to be stored in memory 

or on disk: NewFramc, GetFrame, SaveFrame, FreeFrame, SaveHeader, 

Copy Header. 
*/ 

^include " . ./inciude/xwave.h" 

extern FILE *zropen(); 

extern void zseek(); 

extern void zcloseO; 

void NewFrame(vid,number) 

Video vid; 
int number; 

{ 

if (vid- > data[0]lnumber] = =NULL) { 

int channel, channels = vid- > type = = MONO? 1:3; 

for(channel=0;channel< channels;channel + +) 
vid- > data[channel] [number] = (short 
*)MAIXOC(sizeof(short)*S^ 
} 

} 

void GetFrame(vid,number) 
Video vid; 
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int number; 



{ 

if (vid->data[0][number] = =NULL) { 

char file_name[STRLEN], *whole_frame; 
FILE *fp, *fopen(); 
int pid, r. c, channel, 

start =v id- > x_offset+ vid- > cols*vid- > y_offset, 

end = (vid- > rows-vid- > yoffset-vid- > size[l])*vid- > cols-vid- > x_offset, 

inter=vid- > cols-vid- > size[0]; 



NewFrame(vid,numbcr); 

sprintf(file_name, " %s%s/%s/%s%03d\0",global-> home.IMAGE_DIR.vid- > path.vid- > f 
iles[0] = = '\0'?vid- > name:vid- > files;number+ vid- > start); 

DprintfCReading file %s\n",file_name); 

fp=zropen(iile_name,&pid); 

if (vid- > precisions =0) whole_frame = (char 
*)MALLOC(vid- > rows*vid- > cols); 

zseek(fp,vid- > offset); 

for(channel=0;channel< (vid- > type = =M0N0?l:3);channel + +) { 
int shift[2] = { vid- > type ==YUV && 
channel! =0?vid- > UVsample[0]:0,vid- > type= = YUV && 
channel! =0?vid-> UVsample[l]:0}; 

DprintfCReading channel %d\n",channel); 
if (vid- > precision^ =0) { 

if(0 = = rread(whole_frame.sizeof(char) ,(vid- > cols > > shift[0])*(vid- > rows > > shiftfl]). 
fp)){ 

DprintfCError whilst reading %s\n",file_name); 
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Eprintf( "Error whilst reading %s\n",file_name); 

} 

for(r=0;r < vid- > size[l] > > shift[l];r+ +) 

for(c=0;c < vid-> size[0] > > shift[0];c + +) { 
short 

pel =cti(whole_fraroe((vid- > x_offset > > shift[0]) +c+((vid- > y_offset > > shift[l])+r)*( 
vid- > cols > >shift[0])]); 



vid- > datalchannel] [number][c+r*(vid- > size[0] > > shiftfO])] = vid- > negative?- 1 -pel: pel; 

} 

} else { 

if (start! =0) zseek(fp.start*sizeof(short)); 
for(r=0;r<vid->size[l]> >shift[l];r++) { 

if(0<= =fread(&(vid- > dau[cnannel]lnumber]lr*(vid- > size[0] > > stoft[0])]),sizcof(short), 
vid- > size[0] > > shiftfO], fp)) { 

Dprintf("Error whilst reading 

%s\n",file_hame); 

Eprintf("EiTor whilst reading 

%s\n",file_name); 

> 

if (inter! =0) zseek(fp,inter*sizeof(short)); 
if (vid- > negative) 

for(c=0;c < vid- > size[0] > > shift(0];c+ +) 

vid->(lata[chaiinel][number][c+r*(vid->size[0] > >shift[0])]=-l-vid->data[channel][nu 
mber][c +r*(vid- > size[0] > > shiftfO])] ; 
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} 

void SaveHeader(vid) 

Video vid; 

{ 

FILE *fp, *fopen(); 

char file_name[STRLEN]; 

String typesO={"MONO","RGB","YUV"}; 

Dprintf("SaveHeader %s\n",vid->name); 

sprintf(file_nanie, " %s%s/%s%s\0" .global- > home, VID_DIR, vid- > name.VTOEXT); 

fp = fopen(filename, " w"); 

rprintf(fp, "Path \" %s\"\n" ,vid- > path); 

if (vid->files[0]!='\0') fprintf(fp, "Files \"%s\"\n",vid-> files); 

if (vid- > type= =YUV) fprintf(fp,"Type %s %d 
%d\n\types[vid- >type],vid-> UVsample[0],vid->UVsample{l]); 

else fprintf(fp,"Type %s\n",typeslvid->type]); 

if (vid- > rate! =0) fprintf(fp,"Rate %d\n",vid->rate); 

if (vid- > disk) fprintf(fp,"Disk\n"); 

if (vid- > gamma) fprintf(fp,"Gamma\n"); 

fprintf(fp, "Stan %03d\n",vid- > start); 

fprintf(fp, "Length %d\n" ,vid- > size[2]); 

fprintf(fp, "Dimensions %d %d\n" ,vid- > cols, vid- > rows); 

switch(vid-> trans, type) { 

case TRANS_None: fprintf(fp, "Transform None\n"); break; t 
case TRANSJWave: fprintf(fp, "Transform Wavelet %d %d 
%s\n\vid->trans.wavelct.space[0],v^ 

?"YesVNo"); break; 
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} 

fprimf(fp. "Header %d\n" ,vid- > offset); 

fprinrf(fp, "Offsets %d %d\n",vid-> x_offset,vid->y_offset): 

fprintf(fp,"Size %d %d\n\vid- >-size[0].vid->size[l]); 

fprintf(fp, "Precision %d\n" , vid- > precision); 

fclose(fp); 

} 

Video CopyHeader(src) 

Video src; 

{ 

Video dst=(Video)MALLOC(sizeof(VideoRec)); 
int channel; 

Dprintf("CopyHeader %s\n",src); 

sticpy (dst- > path.src- > path) ; 

strcpy(dst- > name, src- > name); 

dst- > type -src- > type; 

dst- > disk = src- > disk: 

dst- > gamma = src- > gamma; 

dst- > negative = False; 

dst- > rate = src- > rate; 

dst- >start=src-> start; 

dst- > size[0] = src- > size[0] ; 

dst- > size[l] =src- > size[l]; 

dst- > size[2] = src- > size[2] ; 

dst- > UVsample[0] =src- > UVsample[0]; 

dst- > UVsamplefl] =src- > UVsample[l]; 

dst->offset=0; 

dst- > cols = src- > size[0] ; 
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dst- > rows = src- > sue[ 1 ] ; 

dst->x_offset=0; 

dst->y_off$et=0; 

dst- > trans = src- > trans ; 

dst- > precision = src- > precision; 

for(channel=0;channel < (src- > type= =M0N0?1 :3);channel + +) 

dst->data[channel]=(short **)MALLOC(src->size[2]*sizeof(short *)); 

return(dst); 
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source/Transform.c 



/* 

Transform video using wavelet transform 

*/ 

^include "xwave.h" 
^include "Transform.h" 
extern shon RoundO; 

void DropVideo(w,closure,calljiata) 

Widget w; 

caddr_t closure, calljiata; 

{ 

Video video= global- > videos- > next; 
int frame, channel; 

for(channel =0;channel < (global- > videos- > type- =MONO?l : (global- > videos- > type = 

= YUV?3:4));channel+ +) 

if (global- > videos- > data[channel] ! = NULL) { 

for (frame =0;frame < global- > videos- > size[2];frame + +) 
if (global->videos->data[channel][frame]!=NULL) 

XtFrce(global- > videos- > data[channel][frame]); 

XtFrse(global- > videos- > data [channel] ) ; 

} 

XtFree(global- > videos) ; 
global- > videos = video; 
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void ChangePrecision(src t dst,frame,old,new) 



Video src, dst; 



frame, old, new; 



int channel, i; 

if(src!=dst j | old != new) { 
int shift= new-old; 

DprintfCChanging precision %d to %d for frame %d\n",old,new,frame); 
for (channel =0;channel<(src-> type = =MONO?l:3);channel++) { 
int size=Size(src,channel t O)*Size(src f channel t l); 



dst- > datafchannel] [frame] [i] = shift < 0?Round(src- > dau[channel][frame][ij f -shift):(shift 
= =0?src->data(channel] [framed <shift); 



for(i»0;i<size;! + +) 



} 



} 



void TransfonnCtrl(w,closure,calljiata) 



Widget 



w; 



caddr t 



closure, call data; 



TransCtrl 



Ctrl = (TransCtrl)closure ; 
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Video src=ctrl->src, dst=CopyHeader(src); 
long i, frame, channel; 

Dprintf( "Transf ormCtrl\n" ) ; 
strcpy(dst- > name.ctrl- > name); 
dst- > trans. type =TRANS_Wave; 
dst- > trans, wavelet. space[0] =ctrl- > space[0]; 
dst- > trans, wavelet. space[l] =ctrl- > space[l]; 
dst- > trans.wavelet.dirn=ctrl- > dim; 
dst- > precision=ctrl- > precision; 
strcpy(dst- > files.dst- > name) ; 
if (dst- > disk) SaveHeader(dst) ; 
if (src- > trans.type! =TRANS_Wave) { 
src- > trans. type=TRANS_Wave; 
src- > trans, wavelet. space[0] =0; 
src- > trans.wavelet.space[l] =0; 

} 

if (src- > trans. wavelet. space[0] ! =dst- > trans. wavelet. space [0] 1 1 
src- > trans.wavelet.space[l] ! =dst- > trans.wavelet.spacell]) 
for(frame =0;frame < dst- > size(2] ;frame + + ) { 
int 

max_precision= src- > precision > dst- > precision?src- > precision:dst- > precision; 

Dprintf("Processing frame %d\n", frame); 

NewFrame(dst,frame); 

GetFrame(src,frame); 

OiangePrecision(sic,dst t frame,src- > precision,maxj)recision); 
for (channel=0;channel < (src- > type = =MONO?l :3);channel+ +) 

{ 

int oct src=src->trans. wavelet. space[channel = =0?0:1], 
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oct dst=dst->trans.wavelet.space(channel = =0?0:1], 

size[2] = {Size(dst,channel.O),Size(dst.channel. 1)} ; 

if (oct_src!=oct_dst) 
Convolve(dst- > data(channcl] [frame], Ctrl- > dim, size, oct_src,oct_dst): 

} 

ChangePTecision(dst,dst,frame.max_precision,dst- > precision); 
SaveFrame(dst,frame) ; 
FreeFrame(dst,rrame) ; 
FrceFrame(src,frame) ; 

} 

if (src- > nans. wavelet. space [0] = =0 && src-> trans.wavelet.space[l] = =0) 
src- > trans, type =TRANS_None; 

if (dst->trans.wavelet.space[0] = =0 && dst->trans.wavelet.space[l] = =0) { 
dst- > trans, type =TRANS_None; 
if (dst- > disk) SavcHeader(dst); 

} 

dst- > next= global- > videos; 
global- > videos =dst; 

} 

void Transtype(w, closure, call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video vid=(Video)closure; 

if (vid->trans.wavelet.space[0] = =0 && vid->trans.wavelet.space[l] = =0) 
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v id- > trans . type = TRANS _None ; 



void BatchTransCtrl(w,closure,call_data) 



Widget 



w; 



caddr t 



closure, call data; 



TransCtrl Ctrl = (TransCtrl)closure ; 

if (Ctrl- > src = = NULL) Ctrl- > src= FindVideo<ctrl- > src_name,global- > videos); 
if (ctrl- > src- > trans, type = =TRANS_Wave) 
Ctrl- > dirn=ctrl- > src- > trans, wavelet.dirn; 
TransfonnCtrl(w , closure .call jiata) ; 



TransCtrl Ctrl = (TramCtrl)l^lALLOC(sizeof(TransCtrlRec)); 

strcpy(ctrl- > src_name t name); 
strcpy(ctrl- > name, name); 
ctrl- > dim = False; 
Dprintf ("TransformVn" ) ; 
return(ctrl); 



TransCtrl 



InitTransCtrl(name) 



String name; 



{ 



} 



^define 



TRANS ICONS 



16 
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void Transfonn(w.closure.call_data) 

Widget w; 

caddr t closure, call_data; 

{ 

Video video =(Video)closure; 

TransCtrl ctrl=InitTransCtrl(video->name); 

Numlnput spacelnput = (NumInput)MALLC)C(2*sizeof(NuinInputRfic)) , 

precInput=(NumInput)MALLOC(si2eof(NumInputRec)); 
Message msg = NewMessage(ctrl- > name, NAME_LEN) ; 
XtCallbackRec destroy_callQ = { 

{Free,(caddr_t)ctrl}, 

{ Free , (caddr_t)spacelnput} , 

{ Free , (caddr_t)preclnpui} , 

{CloseMessage,(caddr_t)msg} , 

{NULL, NULL}, 

}; 

Widget parent = FindWidget("frm_transfonn" ,XtParent(w)) , 

shell=ShellWidget("traiisfo^parem,SW^ 

form = FormatWidget( "transform" , shell) , 
widgets[TRANS_ICONS]; 

Formltem itemsQ»{ 

{ "trans^cancel" , 'cancel" ,0, 0,FW_icon,NULL} , 
{ "trans_confirm" , "confirm" , 1 ,0,FW_icon,NULL} , 
{"trans_title", "Transform a video ",2,0,FW_label,NULL}, 
{ "trans_vid Jab" . "Video Name: " ,0,3,FW_label r NULL}, 
{ "trans_video" t NULL,4,3,FWjext,(String)msg} , 

{ -trans_dim_lab" , " Direction: " ,0,4,FW_label,NULL} , 
{ "trans_dirn" .NULL,4,4,FW_yn,(String)&ctrl- > dim}, 
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{ "trans_bits_int",NULL,0,6,FW_inicgcr,(String)precInput}, 
{ "trans_bits_down" ,NULL,4,6,FW_down,(String)precInput}. 
{ "tniubifsup" ,NUIX,9,6,FW_up,(String)precInput}, 

{ "trans_spcO_int" .NULL,0,8.FW_integer,(String)&spaceInput[0]}, 
{"trans jpcO_down\NUIX,4,8.FW_down,(String)&spacelnput[0]}, 
{"trans_spcO_up" .NULL, 12,8,FW_up,(String)&spaceInput[0]} , 
{ "trans_spcl_int B ,NULL,0.1 1 ,FW_integer,(Siring)&spaceInput[l]} , 
{ ^ t^ans_spcl_down^NUIi,441,FWJown,(St^ing)&spaceInputIl]}. 

{ n trans_spcl_up\NULL, 15 ,1 1 ,FW_up,(String)&spacetaput[l]}, 

}; 

XtCallbackRec callbacksO = { 
{Destroy , (caddr_t)shell} , 
{NULL.NULL}, 
{TransfonnCtrl,(caddr_t)ctrl} , 
{Dcstroy,(caddr_t)shcIl} , 
{NULL, NULL}, 

{Change YN,(caddr_t)&ctrl- > dim} , {NULL, NULL} , 
{NumIncDec,(caddrj)precInput}, {NULL, NULL}, 
{NumIncDec,(caddr_t)precInput}, {NULL, NULL}, 
{NumIncDec,(caddr_t)&spaceInput[0] } , {NULL.NULL} , 
{NurnIncDec,(caddr_t)&spaceInput{0]} , {NULL, NULL}, 
{NumIncDcc,(caddr_t)&spaceInput[l]} , {NULL.NULL}, 
{NumIncDec,(caddr_t)&spaceInput[l]}, {NULL.NULL}. 

}; 

Dprinrf("Transfonn\n"); 

msg->rows=l; msg- > cols = N AME_LEN; 

Ctrl- >src= video; 

if (video- > trans .type = =TRANS_Wave) { 

Ctrl- > space[0] = video- > trans.wavelet.spacefO] ; 
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cirl- > spacefl] = video- > trans. wavelet. space[l]; 
Ctrl- > dim = video- > trans . wavelet, dim; 
} else { 

Ctrl- > space[0] =0; Ctrl- > space[l] =0; 
Ctrl- > dim = False; 

} 

Ctrl- > precision= video- > precision; 

spaceInput[0].format=video->type==YUV?"Y-Space: %d":"Space: %d"; 

spacelnput[0] .max =100; 

spacelnput[0] .min =0; 

spacelnput[0]. value- &ctrl->space[0]; 

if (video- > type ==YUV) { 

spaceInput[l].fonnat="UV-Space: %d"; 

space Input[l]. max = 100; 

spacelnput[l].min=0; 

spacelnput[l].value=&ctrl->space[l]; 

} 

preclnput- >fonrm= "Precision: %d"; 

preclnput- > max = 16; 

prec Input- > min=0; 

preclnput- > value =&ctrl- > precision; ... 

FUlFonn(form,TRANSJCONS-(Wdeo->tvpe==YT^ 

if (video- > trans. type = = TRANS_Wave) XtSetSensitive(widgets[6] f False); 
XtPopup(shell,XtGrabExclusive); 

} 
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source/Update.c 



/* 

Update Image, Info and InfoText from positional infonnation 

*/ 

^include "../include/xwave.h" 

^include <varargs.h> 

extern int CompositePixelO; 

extern int DitherO; 

extern short RoundO; 

extern int ReMapO; 

extern Palette FindPaletteO; 

char *ResizeData(size) 

int size; 

{ 

static char *data=»NULL; 
static int data_size=0; 

if (size!=data_size) { 

Dprintf("New frame memory\n"); 
if (data! =NULL) XtFree(data); 
data = (char *)MALLOC(size); 
data_size=size; 

} 

return(data); 

} 
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Pixmap Updaielmage(franie) 
Frame frame; 

{ 

int x, y, i; 

Display *dpy = XlDisplay(global- > toplevel) ; 
void CvtlndexO, UpdaiePointO; 

Palette pal=FindPalette(global->palettes,frame-> palette); 
Video vid= frame- > video; 

int scm=XDefaultScreen(dpy), depth=DisplayPlanes(dpy,scrn), 

size[2] « {Size(vid t frame- > cbannel,0),Size(vid,fraine- > channel, 1)}, 
img size[2] - {size[0] < < frame- > zoom.size[l] < < frame- > zoom} , 
bpl=(img_sizc[0] "depth +7)/8, new_size = img_size[ 1 ] *bpl, 
space =vid-> trans. wavelet. space [vid-> type --YUV && 

frame- > channel! =0 && frame- > channel! =3? 1:0]; 
char *data = ResizeData(newsize); 
Xlmage 

*image=XCreateImage(dpy,global- > vis info- > visxial.depth.ZPixmap,0,data,img_size{0] ,i 
mg_size[lj,8,bpl); 
Pixmap 

pixmap=XCreatePixmap(dpy,DefaultRrotWind^ 
Dprintf("UpdateImage\n"); 

if (global- > levels ==2 Sc& frame- > channel = =3) frame- > channel =0; 
for(y=0;y<size[l];y++) for(x=0;x<size[0];x++) { 
int data_x=x, data_y=y, offx, off_y, oct; 

if (vid-> trans.type= =TRANS_Wave) 
CvtIndex(x,y,size[0] f size[l],spacc,&data_x,&dataj',&oct); 

for(off_x =0;off_x < 1< < frame- > zoom;off_x + +) 

for(off_y = 0;off_y < 1< < frame- > zoom;off_y + +) { 
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int img_x = off_x + (x < < frame- > zoom) , 
img_y = off_y +(y < < frame- > zoom), 

pix=CompositePixel(frame,data_x,daia_y,img_x,img_y); 

XPuiPixel(image,img_x,img_y,ReMap(pix,global- > levels.pal)); 
) 

) 

XPutImage(dpy,pixmap,DefaultGC(dpy,scra),image,0 

if (frame- > point_switch= =True) UpdatePoim(dpy,frame,pixmap); 

XtFrce( image); 

retura(pixmap); 

} 

void Cvtlndex(x ? y,max_x,max _y,oct,ret_x,ret_y,ret_oct) 
int x, y, maxx, max_y, oct, *ret_x, *ret_y, *ret_oct; 

{ 

Boolean hgx=x> =(maxx> > 1), hgy=y> =(maxjr> >1); 

*ret_x = hgx?x-(max_x > > l):x; 
*ret_y =hgy?y-(max j > > l):y; 
if (!hgx && !hgy && oct> 1) { 

Cvtlndex(^jc f ^^.n«_^^ 

*ret_x= *Tet_x< <1; 
*ret_y= *ret_y<<l; 
*ret_oct+ = l; 
}else { 
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*ret_x=(»ret_x< < l)+hgx: 
*ret_y=(*ret_y< <l)+hgy; 
*ret_oct=hgx 1 1 hgy?0:l; 

} 

} 

void Updatelnfo(frame) 
Frame frame; 



Message msg = frame- > msg; 
Video vid = frame- > video; 

int *locn= frame- > point- > location, posn[2] = {locn[0],locn[l]}, 
channel =3== frame- > channel?0:frame- > channel, 
width=Size(vid,channel t O); 

short *data = vid- > data[channel] [frame- > frame] ; 



msg->info.pt^[0] = , \0 , ; 

msg- > info.iength»0; 

if (vid- > type = = YUV && channel! =0) { 

posn[0] =posn(0] > > vid- > UVsample[0]; 

posn[l] =posn[l] > > vid-> UVsample[l]; 

} 

if (vid-> trans.type! =TRANS_Wave) 

Mprintf(msg, "Point : x- %03d y- %03d t- %03d 
c = %4d" .locnIO] ,locn[l], frame- > frame+ vid- > start, data [posn[0] +Size(vid,channel,0)*po 

sn[l]]); 

else { 

int octs = vid- > trans . wavelet . space [vid- > type = = YUV &&. 

channel! =0?1:0], 

X, Y, oct, sub, 
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blkDC[2]={(posn[0]> >octs)&-2,(posn[l]> >octs)&-2}, 

offDC[2] = {(posn[0]> >octs)&l,(posn[l]> >ocis)&l}; 



Mprintf(msg , "Point : f = %03d x = %03d 
y = %03d\n" .frame- > frame + vid- > start,locn[0] ,locn(l]); 

Mprintfdnsg, "Low pass: x=%03d y=%03d\n n .blkDC[0],blkDC[l]); 
for(Y=0;Y<2;Y + +) { 

for(X=0;X<2;X++) 

Mprintfdnsg," %4d%c",data[Access(blkDC[0] +X,blkDC[l]+Y,octs-l,0.width)],X==off 

DC[01 && Y= =offDC[l]? , * , : , '); 

Mprintfdnsg, "\n"); 

} 

f or(oct = octs ; oct > 0 ;oct-) { 

int blk(2] = {(posn[0] > > oct)&-2,(posn[l] > > oct)&-2}, 

off[2] ={(posn[0] > > oct)&l,(posn[l] > > oct)&l} ; 

Mprintf(msg,"Oct : %d\n\oct); 
for(Y-0;Y<2;Y++){ 

for(sub=l;sub<4;sub++) { 
for(X=0;X<2;X++) { 

Mprintfdnsg," %4d%c\data(Access(blk[0] +X,blk[l] + Y,oct-l,sub,width)] t X==offlO] 
&&Y==off[l]? , *V); 

} 

if (sub < 3) Mprintf(msg, " "); 

} 

if (oct! =0 1 1 Y= =0) Mprintfdnsg, "\n"); 

} 

} 

} 
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Mflush(msg); 



/* Function Name: CrossHair- 

* Description: Draws cross-hair on pixmap 

* Arguments: dpy - Xserver display 

* pixmap - pixmap to draw on 

* gc - GC to draw with 

* x_off , y_off - offset into pixmap 

* width, height - size of box containing cross-hair 

* x, y - coordinates within box 

* zoom - scaling factor 

* Returns: alters pixmap. 



void CrossHair(dpy > pixmap,gc f x_off t y - off t width f height f x,y f zoom) 



Display *dpy; 
Pixmap pixmap; 
GC gc; 

int x_off, y_off, width, height, x, y, zoom; 
{ 

int xtra=Shift(l,zoom); 

x_off = Shift(x_off , zoom) ; 
y_off= Shift (y_off, zoom); 
width = Shift(width.zoom); 
height = Shift(height, zoom); 
x=Shift(x,zoom); 
y=Shift(y,zoom); 
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XFillRectangle(dpy.pixmap,gc,x+x_off+xtray2,y_off.l,y);/* North hair */' 
XFillRcctangle(dpy,pbuDap,gc,x_off,y+y_off+xtray2.x,l);/* West hair */ 
XFUlRcctangle(dpy .pixmap.gcx +x_off + xmJ2,y +y_off +xtra, 1 ,height-y-xua); /• 
South hair */ 

XFi]mectangle(dpy,pixrnap,gc,x+x_off+xtra,y+y_off+xtra/2,width-x-l,l);/* 
East hair */ 

} 

/* Function Name: UpdatePoint 

* Description: Draws cross-hair on image at frame- > location 

* Arguments: dpy - X server display 

* frame - Frame supplying drawing parameters 

* pixmap - X pixmap to draw on 

* Returns: alters pixmap. 
*/ 

void UpdatePoint(dpy t frame,pixmap) 

Display *dpy; 
Frame frame; 
Pixmap pixmap; 

{ 

unsigned long gcma&k; 
XGCVahies gcvals; 
GC gc; 

Video vid=frame-> video; 

int posn[2] = {frame- > point- > location[0] .frame- > point- > location[l]} , 
channel =3== frame- > channel?0: frame- > channel; 

gcvals .function = GXequi v ; 
gemask = GCFunction; 
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gcvals . foreground = 127 ; 

gcmask=gcxnaslc| J GCForeground; 

gc = XCreatcGC(dpy ,pixmap,gcmask,&gcvals); 

if (vid->rype= =YUV && channel! =0) { 

posn[0] =posn[0] > > vid- > UVsample{0] ; 

posn[ 1] =posn(l] > > vid- > UVsamplef 1] ; 

} 

if (vid->trans.rype!=TRANS_Wave) { 

CrossHair(dpy,pixinap,gc,0,0,Size(vidxhannel,0),Size(vid,channelJ),posn[0],posn[l],fra 

me- > zoom); 
} else { 

int octs = vid- > trans . wavelet, spacel vid- > type = = YUV St& 
channel! =0?1:0], oct, 

sizeI2] = {Size(vid,channel,0),Size(vid.channel, 1)} ; 

CrossHair(dpy ,pttinap,gc,0.0,si2c[0],sizel 1] ,posn[0] ,posn[l] , frame- > zoom-octs); 
for(oct=l;ocx< =octs;oct++) { 

CrossHair(dpy , pixmap.gc ,size[0] ,0, size{0] ,size[ 1 ] .posnfO] ,posn[l ] .frame- > zoom-oct) ; 

CrossHair(dpy ,p«map,gc,0,size[l] ,$ize[0] ,size[l] ,posn{0] ,posn[l] .frame- > zoom-oct); 

CrossHair(dpy,pixniap,gc,size[0],size(l].size[0],size[l].posn[0],posn[l],frame->zoom 

); 

} 

} 

XFreeGC(dpy,gc); 

} 
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source/Video2.c 



Video callback routines for Listing, Loading 



*/ 



^include "../include/xwave.h" 

^include "../include/ImageHeader.h" 

n include "../include/DTheader.h" 

^include "Video.h" 

#include < sys/time.h > 

extern void EraseFrameO; 

extern void CvtlndexQ; 



void SortList(list,no) 



String listQ; 
int no; 

{ 

int i, j, k; 



if (no>l) for(i=l;i<no;i++)for(j=0;j<ij++) { 
k=0; 

while(list[i][k] ==list[j][k] &&.list[il[k]! = , \O f && listO][k]! = *\0 , > 
if (list[i][k]<listD]M){ 

String spare =list[i]; 

list[i]=list[j]; 
list[j]= spare; 

} 
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} 

} 

String * ReadDirectory (dir_path, extension) 
Siring dir_path. extension; 



D1R *dirp. "opendirO; 

struct dirent *dp, *readdir(); 

static String *fileList=NULL, file; 

int count=0, i; 

char pathfSTRLEN]; 



Dprintf("ReadDirectory for %s extension\n" .extension); 
if (fileList! =NULL) { 

for(i=0;NULL! = filcListfi] ;i + +) free(fileList[i]); 

free(fileList); 

} 

fileList=(Smng *)MALLOC(sizeof(String *)*300); 
sprintf(path," %s%s\0",global- > home,dir_path); 
dirp « opendir(path) ; 

for (dp=readdir(dirp);dp!=NULL &&. count <299;dp=readdir(dirp)) { 
int length =strlen(dp- > d_name); 



if (length > =strlen(extension)) 

if (!strcrnp(dp->d_name+length-strlen(extension),extension)) { 
Dprintf("Found %s in dir\n",dp->d_name); 
fileList[count]=(char *)MALLOC(length+l); 
stmcpy(fileList[count],dp- > d_name,length-srxlen(extension)); 
count+ = l; 
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} 

fileList[coum]=NULL; 
SortList(fileList,count); 
closedir(diip); 
return(fileList); 

} 

int Shift(value,shift) 
int value, shift; 

{ 

if (shift= =0) return value; 

else if (shift <0) return( value > > -shift); 

else return(value< < shift); 

} 

int Size(video,channel,dtmeraion) 
Video video; 

int channel, dimension; 

{ 

if (video- > type= = YUV && dimension! =2 && channel! =0 && channel! =3) 
retum( video- > size[dimension] > > video- > UVsample[dimension]); 
else return(video->size[dimension]); 

} 

int Address2(video,channel,x,y) 

Video video; 

int channel, x, y; 
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{ 

if (video- > rype = =YUV &.&. channel! =0 && channel! =3) 
return(x + S ize( video .channel .0) *y ) ; 

else return(x+video->size[0]*y); 

} 

int Address( video t channel t x , y ) 

Video video; 

int channel, x, y; 

{ 

if (video- > type = = YUV && channel! =0 &.&. channel! =3) 
remrn((x> > video- >UVsample[0])+Size(video,channel,0)*(y> > video- >UVsample[l]) 

); 

else return(x+video->size[0]*y); 

} 

String *VideoList() 
{ 

Dprintf("VideoList\n"); 
retum(ReadDirectoiy(VID_DIR,VID_EXT)); 

) 

String "KJicsListO 
{ 

Dprintf( "KlicsListNn") ; 

return(ReadDirectory(KLICS_DIR,KLICS_EXT)); 

} 
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String "KlicsListSAO 
{ 

Dprintf("KlicsListSA\n"); 

retum(ReadDirectory(KUCS_SA_DIR,KLICS_SA_EXT)); 

} 

String *VideoCurrentList() 
{ 

static String videoList[300]; 
Video video= global- >. videos; 
int count =0; 

Dprintf("VideoCurrenlList\n"); 

while (video! -NULL) { 

if (count ==300) Dprintf("VideoCurrentList: static size exceeded\n"); 

videoListfcount] = video- > name; 
video = video- > next; 
count-*- = 1; 

} 

videoListfcount] « NULL; 
SortList(videoList,count); 
return(videoList); 

} 

String *VideoYUVListO 
{ 

static String videoList[300]; 
Video video = global- > videos; 
int count =0; 
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Dprintf ( " VideoCurrentList\n " ) ; 
while (video! - NULL) { 

if (count==300) Dprintf("VideoYUVList: static size exceeded\n M ); 

if (video- > type = = YUV) videoList[count + + ] = video- > name; 

video=video->next; 

} 

videoList[count] = NULL; 
SortList(videoList,count); 
return(videoList); 

} 

String *VideoDropListQ 



static String videoList[300]; 
Video video=global- > videos; 
int count =0; 
Boolean VideoHasFrame(); 



DprintfCVideoDropList\n rt ); 
while (video! =NULL) { 

if (False ==VideoHasFrame(video,global-> frames)) { 

videoList[count] = video- > name; 

count+ = l; 

}; 

video = video- > next; 

} 

videoListfcount] = NULL; 
SortList(videoList 9 count); 
return(videoList); 
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Boolean VideoHasFrame( video, frame) 

Video video; 
Frame frame; 

{ 

if (frame == NULL) return(False); 

else if (frame- > video = = video) rerurn(True); 

else return(VideoHasFrame(video,frame- > next)); 

} 

void VideoLoad(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video vid=(Video)MALLOC(sizeof(VideoRec)); 
XawListReturnStruct *name = (XawListReturnStruct *)call_data; 
int frame, channel; 

Dprintf("VideoLoad %s\n\name-> string); 
strcpy(vid- > name, name- > string); 
strcpy(vid- > files, name- > string); 
vid- > next = global- > videos; 
global- > videos = vid; 
vid- > rate =30; 

Parse(VTD_DIR, name- > string ,VID_EXT); 

for (channel =0;channel < (vid- > type= =MONO?l:3);channel+ +) 

vid- >data[channel]= (short **)MALLOC(sizeof(short *)*vid->sizel2]); 
if (!vid->disk) foitframe=0;frame<vid->sizel2];frame++) 
GetFrame(vid,frame); 
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Dprinif("VideoLoad tenninated\n"); 

if (global- > batch == NULL) InitFrame(w,closure,call_daia); 

} 

void VideoSave(w f closure,caIljiata) 

Widget w; 

caddrj closure, calljiata; 

{ 

Video video; 

XawListReturaStruct *naroe = (XawListReturnStruct *)call_data; 
int frame; 

video = FindVideo(name- > string, global- > videos); 

if (video- > files[0] - - '\0') strcpy(video- > files,name- > string); 

SaveHeader(video); 

for (frame =0;frame< video- >size[2];frame++) { 
Boolean disk = video- > disk; 

GetFrame(video , frame) ; 
video- > disk =True; 
SaveFrame(video , frame) ; 
video- >disk=disk; 
FreeFrame( video , frame) ; 

} 

Dprintf("VideoSave tenninated\n"); 

} 

void VideoDTSave(w,closure,call_data) 
Widget w; 
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caddr t closure, call_data; 

{ 

Video video; 

FILE *fp, *fopen(); 

XawListRerurnStruct *name=(XawListRetumStnjct *)call_data; 
char file_name[STRLEN], whole_frame[512][512]; 
int frame, i. x, y, offset[2]; 
DTbeader 

header={"DT-IMAGF,l,4,l,2/",-",l, {0,0,4,0}, l.l,0,l.{4,3},8.1.{b.2}. {0,2}, {0,2},{0 
,2} , " Y xwave generated image ",""}; 

DprmtfCVideoDTSave %s\n" .name- > string); 
video = Find Video(name- > string, global- > videos); 

sprinrf(file_name," %s%s/%s/ %s%s\0" .global- > home,IMAGE_DIR,video- > path,video- 
> files,", img"); 

offset[0] =(512-video- > size[0])/2; 

offset[l] =(512-video- > size[l])/2; 

offset[0] =offset[0] < 0?0:offset[0]; 

offset[l] =offset[l] < 0?0:offsetll]; 

fp = fopen(file_name, ' W); 

fwrite(&header, 1 ,sizeof(DTheader),fp); 

GetFrame(video,0); 

for(y=0;y<512;y++) for<x=0;x<512;x++) { 
int X, Y, oct; 

if (y<offset[l] |i x<offsetl0] || y-offset[l]> = video- >size[l] || 
x-offset[0] > = video- > size[0]) whole_frame[y][x] =0; 
else { 

if (video- > trans! type = =TRANS_Wave) { 
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CvtIndex(x-offset[0].y-offset[l] .video- > sizefO], video- > size[l ], video- > trans. wavelet. spa 
ce(0],&X.&Y.&oct); 

whole_frame[y][x] = 128+Round(video- > data[0][0][Y*video- > size[0] +X]*(oct = = video 
- > trans, wavelet. space[0]?l :4), video- > precision); 
}else{ 

X=x-offset[0]; Y=y-offset[l]; 

whole_frame[y]lx] = 128+Round(video- > data[0)[0](Y*video- > size[0] +X], video- > preci 
sion); 

} 

} 

} 

FreeFrame(video f O); 

fvmte(whole^frame T l f 512*512,fip); 

fclose(fp); 

} 

void VideoXimSave(w,closuit f call_data) 

Widget w; 

caddr_t closure, calldata; 

{ 

Video video; 

FILE *fp, *fopen(); 

XawListRemrnStruct *name=(XawListReturnStroct *)call_data; 
char file_name[STRLEN], *whole_frame; 
int frame, channel, i, x, y; 
ImageHeader header; 

Dprintf("VideoXimSave %s\n\niame-> string); 
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video = FindVideo(name- > string, global- > videos); 

whole frame = (char *)MALLOC( video- > size[0] * video- > sizefl]); 

if (video- > files[0] = = *\Q % ) strcpy(video- > files, name- > string); 

sprintf(filejiame, " %s%s/%s/%s%s\0 M ( global- > home , IMAGEDIR, video- > path , video- 
> files/. xim N ); 

fp = fopen( f le_name , " w " ) ; 

sprintf(header.filej/enion, w % 8d IMAGE_ VERSION) ; 
sprintf(header.header_size, * %8d\1024); 
sp^intf(heade^.iInage_widlh t ,, %8d H , video- > size[0]); 
sprintf (header, imagejieight, " %8d\video- > size[l]); 
sprintf (header. num_colors, " %8d",256); 

sprintf(header.numj:haDiiels, " %8d" .video- > type= =MONO?l:3); 
sprintf(header.numj)ictures, " %8d", video- > size[2]); 
sprintf (header.alpha_channel t " %4d",0); 
sprintf(headerninlength, " %4d",0); 
sprintf (header, author, " %48s" , "xwave"); 
sprintf(header.date, " %32s n , "Now"); 
sprintf(header.program, " % 16sVxwave"); 
for(i«0;i<256;i + +){ 

header.c_map[i][0]=(unsigned char)i; 

headerx_map[ij[l] =(unsigned char)i; 

header. c_map[i] [2]= (unsigned char)i; 

} 

fwrite(&header, l,si2eof(ImageHeader) t fp); 

for (frame=video->start;frame< video- > start + video- >size[2];frame++) { 
GetFrame(video,frame-video- > start); 

for(channel =0;channel < (video- > type= =MONO?l :3);channel+ +) { 
for(x=0;x < video- > size[0];x + +) 

for(y =0;y < video- > size[ 1] ;y + + ) 

whole _frame[x + video- > size[0]*y] = itc(video- > data[channel] [frame- video- > start][Addre 
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ss( video. channel. x,y)] > > video- > precision); 

fwrite(whole_frame,sizeof(char), video- > size[0]*video- >size[l],fp); 

} 

FreeFrame(video, frame-video- > start); 

} 

fclose(fp); 

XtFree( wholeframe) ; 

> . 

void VideoMacSave(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video video; 

FILE *fp, *fopenO; 

XawListReturnStnict *name = (XawListRcturnStruct *)calljiata; 
char file_name[STRLEN], *whole_frame; 
int frame, channel, i, x, y; 

Dprintf("VideoMacSave %s\n\name- > string); 

video = Find Video(name- > string.global- > videos); 

if (video- > files[0] = = '\0') sucpy(video- > files, name- > string); 

sprintf(filejiame/ %s%s/%s/%s%s\0" ( global- > home,IMAGE_DIR, video- > path.video- 

> files,". mac n ); 

fp = fopen(file _name f " w •); 

wholeJrame=(char *)MALLOC(video- > size[l]*video- > size[0]*3); 
for(frame=0;frame< video- >size[2];frame++) { 
int size = video- > sizefO] *video- > size [ 1 ] ; 
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GetFrame(video.frame); 

for<chaiinel=0;channel< (video- >type= =MONO?l:3):channel++) 
for(x=0;x< video- > size(0];x + +) 

for(y=0';y < video-> size[l];y + +) 

whole_frame[(x + video- > size[0]*y)*3 +channel] = itc(video- > data[channel][frame][Addre 
ss(video.channel,x,y)] > > video- > precision); 

fwrite(whole_frame, 1 ,3*size,fp); 

FreeFrame(video,frame); 

} 

fclose(fp); 

XtFree( wholeframe) ; 

} 

void VideoHexSave(w,closure,call_data) 



Widget w; 

caddr_t closure, call data; 

{ 

Video video; 

FILE *fp, *fopen(); 

XawListReturnSinict *name = (XawListReturaStruct *)call_data; 

char file_name [STRLEN] ; 

int frame, channel, i; 



Dprintf("VideoHexSave %s\a' .name- > string); 

video =FindVideo(name- > string, global- > videos); 

if (video- > fdes[0]= = '\0') strcpy(video- > files.name- > string); 

sprintf(file_name, ■ %s%s/%s/%s%s\0" .global- > bome,IMAGE_DIR,video- > path.video- 
> files, \h"); 
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fp = fopen(file_name. "w"); 

for(frame=0;frame < (video- > size[2] > 2?2: video- > size[2]) ; frame + +) { 
int size = video- > size[ l]*video->size[0]; 

GetFrame( video, frame); 
fprinrf(fp,' , char 

%s%d[ %d] = {\n" .name- > string(strlen(name- > string)- 1] = = 'd'?"src": "dst". frame. size); 
for(i=0;i<size;i++) 

fprintf(rp, n Ox%(Ex,%c\(video->dattM^ 
19?'\n , : , '); 

fprintf(fp,"\n};\n"); 
FreeFrame(video,frame); 

} 

fclose(fp); 

} 

#define ABWIDTH 1440 
^define AB HEIGHT 486 

void VideoAbekusSave(w,closure,call_data) 

Widget w; 

caddr t closure, call_data; 

{ 

AbekusCtrl ctrl=(AbekusCtrl)closure; 
FILE *fp, »fopenO; 

char file_name[STRLEN] , *data=(char 
*)MALL0C(AB_W1DTH*AB_HEIGHT), zero=itc(0); 
int frame, channel, i, x, y, length =0; 
Video vids[4]; 
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Dprintf("VideoAbekusSave\n"); 
for(i=0;i<4;i++) 

if (ctrl- > names[i) ! =NULL) { 

vids[i] =FindVideo(ctrl- > names[i], global- > videos); 
length- length> vids[i]- > size[2]?length:vids[i]- > size[2]; 
} else vids[i] = NULL; 
for (frame = 0 ; frame < length;frame+ +) { 

sprintf(filejiame," %d.yuv\0", frame + 1); 
fp=fopen(file_name, "w"); 
for(i=0;i <4;i+ +) GetFrame(vids[i] .frame); 
for(y =0;y < AB_HEIGHT;y + +) 

for(x=0;x<AB_WIDTH;x++) { 
int 

i = (x < AB_WIDTH/2?0: 1) + (y < AB_HEIGHT/270:2), 

Y=y< AB_HEIGHT/2?y : y- ABHEIGHT/2 , 
X=(x<AB_WIDTH/2?x:x-AB_WIDTH/2)/2 ) 
chaimel=((x&l)= = 1)?0:((X&1)= =0)?1 :2; 

if (vidsp]- > type = =MONO && channel! =0 1 1 
X> =vids[i]->size[0] j | Y> =vids[i]->si2e[l]) data[x+y*AB_WIDTH]=zero; 

else 

data[x+y*AB_WIDTH] =itc(vids[i]- > data[chaiinel][frame][Address(vids[i],channel,x:,Y)] 
> >vids[i]-> precision); 

} 

for(i=0;i<4;i++){ 

FreeFrame(vids[i], frame); 
EraseFrame(vids[iJ .frame); 

} 

rwrite(data,l,AB_WIDTH*AB_HFJGHT,fp); 
fclose(fp); 

} 

} 
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void VideoDrop(w .closure , call_data) 

Widget w; 

caddrj closure, call_data; 

{ 

Video * videos =&global-> videos, video; 
XawLislReturaStnict *name = (XawListReturnStruct *)call_data; 
int channel, frame; 

DprintffVideoDrop %s\n n ,name-> string); 
video = Find Video(name- > string .global- > videos) ; 

while (*videos!= video && *videos!=NULL) videos =&((* videos)- > next); 
if (*videos!==NULL) { 

*videos = (*videos)- > next; 

for(channel=0;channel < (video- > type = = MON071 :3);channel + +) 
if (video- > datafchaimel]! =NULL) { 

for(ftame = 0; frame < video- > size[2] ; frame + + ) 
if (videcK>data[channel][frame]!=NULL) 
XtFree(video- > data[channel] [frame]); 

XtFree(video- > data[channel]); 

} 

XtFree(video); 

} 

} 

/* Obsolete 

void VideoDiff(w,closure,call_data) 

Widget w; 

caddrj closure, call_data; 

{ 
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XawListRetumStruct *name = (XawListReturnStruct *)call_data; 

Video src=FiiKlVideo(naineO string ,globaJ-> videos), dst=CopyHeader(src); 

int frame, channel, i; 

printffVideoDiff %s\n n ,name-> string); 
sprintf(dst- > name, " %s.dif\0\src- > name); 
for(frane=0;ft^e<src->size[2];inune++) { 

GetFrame(src , frame) ; 

Ne wFrame(dst, frame) ; 

for(channel =0;channel < (video- > type= =MONO?1 :3);channeH- +) 
for(i=0;i< src- > size[l]*src- > size[0];i+ +) 

dst- >data[channel] [frame] [i] =src- > datafchannel] [frame] [i])-(frame= =0?0:src->data[ch 
annel][frame-l][i]); 

SaveFrame(dst,frame); 

FreeFrame(dst, frame) ; 

if (frame > 0) FreeFrame(src, frame- 1); 

} 

FreeFrame(dst,src- > size[2]-l); 
dst- > next = global- > videos; 
global- > videos = dst; 

} 

*/ 

void VideoClean(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video *videos=&global-> videos, video; 
int channel, frame; 
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Dprintf ( " VideoC lean\n " ) ; 
while(* videos != NULL) { 
video =*videos; 

if (False = =VideoHasFrame(video, global- > frames)) { 
Dprintff Erasing video: %s\n" .video- > name); 

for(channel =0;channel < (video- > type = = MON071 :3);channel + + ) 

if (video- > data[channel] ! = NULL) { 

for(frame=0;frame < video- > size[2];frame+ +) 
if (video- > data{channel] [frame] ! = NULL) 

XtFree( video- > data[channel] [frame]); 

XtFree(video- > datafchannel]); 

} 

♦videos = video- > next; 
XtFree(video); 
} else videos =&(* videos)- > next; 

} 

> 

typedef struct { 

Frame frame; 

Xtlntervalld id; 

unsigned long interval; 

long msec, shown, average; 

Pixmap *movie; 

int fno, old fno; 
} Movie ArgRec, *MovieArg; 

void Projector(client_data,id) 

XtPointer client_data; 
Xtlntervalld *id; 
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{ 

MovieArg movieArg =(MovieArg)client_data; 

Display *dpy =XtDisplay (global- > toplevel); 

struct timeval tp; 

struct timezone tzp; 

long new_msec; 

int scrn=XDefaultScreen(dpy); 

movieArg- > id=XtAppAddTimeOut(global- > app_con,movieArg- > interval,Projector,mo 
vieArg); 

gettimeofday(&tp,&tzp); 

ncw_mscc=tp.tv_scc*l(X)0+tp.tv_uscc/1000; 

if (movieArg- > msec! =0) { 

movieArg- > average = (movieArg- > average*movieArg- > shown + ne w_msec-mo vie Arg- 

> msec)/ (movieArg- > shown + 1); 

movieArg- > shown 4- + ; 

} 

movieArg- > msec = new jnscc; 

XCopyArea(dpy f movieArg- > movie[movieArg- > fao],XtWindow(movieArg- > frame- > i 
mage_widget), DefaultGC(dpy f scra),0,0,movieArg- > frame- > video- > size[0],movieArg- 

> frame- > video- > size[l],0,0); 

movieArg- > fho= movieArg- >fno= = movieArg- > frame- > video- > size[2] - 1 ?0 : movie Ar 
g->fho+l; 

} 

void StopMovie(w,closure,call_data) 
Widget w; 
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caddr_t closure, call_data; 
{ 

MovieArg movieArg =(MovieArg)closurc; 
Display *dpy =XtDisplay (global- > toplevel); 
r int i; 

Arg args[lj; 

XtRemoveTimeOut(movieArg- > id); 

DprintffMovie showed %d frames at an average of %f 
fps\n w ,movieArg- > shown, 1000.0/(float)movieArg- > average); 

for(i =0;i < movieArg- > frame- > video- > size[2] ;i + +) 
XFreePixmap(dpy, movieArg- > movie[iJ); 

XtFree(movieArg- > movie); 

XtSetArg(args[0] .XtNbitmap, UpdateImage(movieArg- > frame)); 
XtSetValues(movieArg- > frame- > image_widget,args»ONE); 
XSynchronize(dpy , False) ; 

} 

#define MOVIE JCONS 1 

void Movie(w t closurc,caU_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

Video video=((Frame)closure)-> video; 

MovieArg movieArg = (MovieArg)MALLOC(sizeof(Movie ArgRec)) ; 
Widget shell = ShellWidget( "movie " ,XtParent(w),SW_over,NULL,NULL) , 
form= FormatWidget( n movie_form n .shell), 
widgets(MOVIE JCONS] ; 
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Display *dpy=XtDisplay(global-> toplevel); 
Formltem items[]={ 

{ "movie_stop" /stop" ,0,0,FW_icon,NULL} , 

}; 

XtCallbackRec callbacksQ = { 

{StopMovie,(caddr_t)movieArg}, 
{Free , (caddrj)movieArg} , 
{Destroy , (caddr_t)shell} , 
{NULL.NULL}, 

}; 

int i; 

XGCValues values; 
GC gc; 

Dprinrf("Movie\n"); 

FillForm(form,MOVIEJCONS,items,widgets,callbacks); 
XtPopup(shell,XtGrabExclusive); 

values . foreground = 255 ; 
values.background=0; 

gc=XtGetGC(XtParent(w),GCForeground | GCBackground.&values); 
movie Arg- > frame = (Frame)closure; 

movieArg- > movie = (Pixmap *)MALLOC(video- > size[2] *sizeof(Puunap)); 
movieArg- > oldjho ^movieArg- > frame- > frame; 
for(i=0;i<video->size[2];i++) { 
char fno[STRLEN]; 

sprintf(fno," %03d\0",i+ video- > start); 
movieArg- > frame- > frame =i; 
GetFrame(video.i); 

movieArg- > movie[i] = Updatelmage(movieArg- > frame); 
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XDrawImageString(dpy .movieArg- > movie[i],gc. video- > size[0]-50. 10.fno,3); 

XCopyArea(dpy, movieArg- > movie[i],XtWindow(movieArg- > frame- > image_widget),D 
efaultGC(dpy ,0) ,0,0, video- > size[0] .video- > size[ 1 ] ,0,0); 

movieArg- > frame- > frame = movieArg- > oldfho; 

FreeFrame(video.i); 

} 

XtDestroyGC(gc); 

movieArg- > f no = 0; 

movieArg- > msec =0; 

movieArg- > shown - 0; 

movieArg- > average-0; 

movieArg- > interval = 1000/ video- > rate; 

movieArg- > id=XtAppAddTimeOut(global- > app_con,movieArg- > imerval,Projector,mo 

vieArg); 

XSynchronize(dpy,Troe); 

} 

void Compare(w,closure,cail_data) 

Widget w; 

caddr_t closure, calljiata; 

{ 

XawListReturnStruct *name = (XawListReturnStruct *)call_data; 
Video src=(Video)closure, dst=FindVideo(name-> string, global- > videos); 
int channels = sre- > type = = MONO j j dst- > type == MONO? 1:3, channel, 
values =0, x, y, 

frames = sre- > size[2] > dst- > size[2]?dst- > size[2] : sre- > size[2] , 

frame; 
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double mse; 

Message msg=NewMessage(NULL,400); 
XtCallbackRec caJlbacks(] = { 

{CloseMessage,(caddr_i)msg}, {NULL.NULL}, 

}; 

msg- > rows = frames > 5?10:2*frames; msg- > cols =40; 
if (global- > batch = = NULL) 
MessageWmdow(FindWidget("fm_compa^ 
for(frame =0;frame < frames;frame+ +) { 

Boolean srcp = src- > precision > dst- > precision; 

int err_sqr=0, 

precision =srcp?src- > precision-dst- > precisionrdst- > precision-src- > precision; 

Mprintf(msg, "Compare: %s%03d and 
%s%03d\n",src- > name.src- > start -t-framc, dst- > name, dst- > start+frame); 
GctPrame(src, frame); 
GetFrame(dst, frame); 

for(cnanrttl=0;chanriel<charinels;channel++) { 

values + =Size(src->size[l] >dst->size[l]?dst:src,cliannel,l)*Size(src->si2e[0] >dst->s 
ize[0]?dst:src,cnannel,0); 

for(y =0;y < Size(src- > size[l] > dst- > size[l]?dst:src,channel,l);y+ +) 

for(x=0;x < Size(src- > sizelO] > dst- > size[0]?dst:src,cnannel,0);x+ +) { 

int 

err = (src- > data[crannel][frame][x+Si2e(src,channel,0)*y] < < (srcp?0:precision)Mdst- > 
datotchannel][frarae][x+Sire(dst,channel,0)*y] < < (srcp?precision:0)); 

err_sqr+=err*err; 

} 
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} 

FreeFrame(src, frame); 
FreeFrame(dst,frame) ; 
mse=(double)err_sqr/(double)(values); 
Mprintf(rasg, "Error %d MSE %f PSNR 
%f\n",err_sqr.mse,10*logl0(pow((pow(2.0,(double)(8+(srcp?src- > precision:dst- > precis 

ion)))-l),2.0)/mse)); 

Mflush(msg); 

} 

} 

void BatchCompare(w,closure,calljiata) 

Widget w; 

caddrj closure, call_data; 

{ 

String name~(String)closure; 

closure = (caddrj)FindVideo(name, global- > videos); 
Compare(w , closure ,call_data) ; 

} 
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source/xwave.c 



^include " . ./include/xwave.h" 

include < X 1 1/Xresource . h > 

^include <X11/Intrinsic.h> 

include < XI 1/Quarks.h > 

extern Palette ReOrderPalettesO; 

extern void NameButton(); 

extern void ImageNotifyO; 

extern void ParseQ; 



#define 


IconPath 


"bitmaps" 


#define 


IconFile 


"xwave. icons 


#define 


CompressPath 


n m 


#define 


CompressExt 


".compress" 


#define 


PalettePath 




#define 


PaletteExt 


".pal" 


Global 


global; 





String ChannelName[3][4] = { 

{ " GreyScale " ,NULL,NULL,NULL} , 
{'Red VGreenVBlue "."Color"}. 

{"Y-Lumunancc","U-Chrome ","V-Chrome "."Color "}, 

}; 

#define XtNdebug "debug" 
#define XtNbatch "batch" 
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static XtResource resources[] = { 

{XtNdebug, XtCBoolcan, XtRBoolean. sizeof(Boolean), 
XiOffset(Global.debug), XtRString. "false"}. 
{XiNbatch, XtCFile, XtRString, sizeof(String), 
XtOffset(Global. batch), XtRString, NULL}, 

}; 

static XrmOptionDescRec options[] = { 

{"-debug", • , *debug^X^noptionNoA^g, ,, true"}, 
{ "-batch" , "*batch" .XrmoptionSepArg.NULL} , 

}; 

static Boolean CvtSthngToPixel2(); 
#if defined(_STDC_) 

externalref XtConvertArgRec const colorConvenArgs[2]; 
/{'else 

externalref XtConvertArgRec colorConvenArgsI2]; 
#endif 

static String fallback_resourcesQ = { 

"*copy_video*Toggle 1, 'translations: ^override \\n <BtnlDown>,<BtnlUp> : 
set() notifyO", 

"*copy_video*copy*state: true", 

NULL, 

}; 

XtActionsRec actionTableO = { 
{ "NameButton" .NameButton} , 

}; 

main(argc , argv , envp) 



1 
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int argc; 

char *argv[], *envp[]; 

{ 

void InitPixraapsO, InitActions(), InitMainO, IniiEnv(), InitDither(), Dispaich(); 
GlobalRec globalrec ; 

global = &globalrec ; 
global- > videos = NULL; 
global- > frames = NULL; 
global- > points = NULL; 
InitEnv(envp); 

global- > toplevel=XiAppInitialize(&(global- > app_con), "xwave" ,options,XtNumber(optio 
ns) t &argc f argv t fallback__resources t NULL,ZERO); 

XtGetApplicationResources(global- > toplevel,global,resources,XtNmnber(resources) t NUL 
L.ZERO); 

if (global- > batch! =NULL) { 

Parse(BATCH_DIR,global- > batch, B ATCH_EXT) ; 

if (global- > batch Jist! = NULL) Dispatch(global-> batch Jist); 

} 

if (global->batch= =NULL) { 

XtAppAddActions(global- > app_con,actionTable,XtNumbcr(actionTable)) ; 

XtSetTypeConveiter(XtRString,XtW^ 
(colorConvertArgs) f XtCacheByDisplay,NULL); 

if (global- > debug) Dprintf( B Xwave Debugging Output\n n ); 

InitVisualO; 

InitDitherO; 

InitPixmaps(IconPathJconFile); 
Parse(PalettePath/xwave\PaletteExt); 
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global- > palettes = ReOrderPalertes(global- > palettes, global- > palenes); 

LnitActions(global- > app_con); 

IniiMainO; 

XtRealizeWidget(global-> toplevel); 
XtAppMainLoop(global- > app_con); 

} 

} 

void InitEnv(envp) 
char *envpQ; 

{ 

String home = NULL, xwave = NULL; 

Dprintf("Initializing enviromemAn"); 
wbile(*envp!=NULL) { 

if(!stmcmp(*envp,"HOME=",5)) homc=(*envp)+5; 

if(isimcmp(*envp, B XWAVE= " ,6)) xwave =(*envp)+6; 

envp+ + ; 

} 

if (xwave! =NULL) sprintf(global- > home," %s/" .xwave); 
else sprintf(global- > home, " %s/xwave/" .home); 

} 

#define HEIGHT 14 
void InitPixmaps(path,file) 
char *file, '"path; 
{ 
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FILE *fp, *fopen(); 
Icon icons; 
char padfiOO]; 

Display *dpy = XtDisplay(global- > toplevel); 

int i, j, sink, scrn=XDefaultScrcen(dpy), depth=DisplayPlanes(dpy.scm), 

bpl = (global- > levels*depth+7)/8; 
char data[HE!GHT*bpl]; 
Xlmage 

♦image =XCreateImage(dpy, global- > visinfo- > visual,depth,ZPixmap,0,data f global- > leve 
ls,HEIGHT,8,bpl); 

sprintf(pad, " %s%s/ %s\0" .global- > home, path, file); 
if (NULL == (rp=fopen(pad,"r"))) { 

EprintffCan't open file %s\n",pad); 

exitO; 

} 

fscanf(fp, " %d\n" ,&global- > no_icons); 

global-> icons =(Icon)MALLOC((l +global-> no_icons)*sizeof(IconRec)); 
for(i=0;i<global->no_icons;i++) { 

global- > icons[i].name=(String)MALLOC(100); 

fscanf(fp, " %s\n" .global- > icons[i] .name); 

sprmtf(pad," %s%s/%s\0\global- > home,path,global- > iconsli].name); 
XReadBitmapFile( 

XtDisplay(global- > toplevel), 

XDefaultRootWindow(dpy) , 

pad, 

&global- > icons[i]. width, 
Aglobal- > icons[i] .height, 
&global- > icons[i].pixmap, 
&sink, 
&sink 

); 
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} 

global- > icons[global- > nojcons). name =(String)MALLOC( 100); 
strcpy(global- > iconsfglobal- > no Jcons] . name , "colors " ) ; 
global- > icons[global- > no Jcons]. width = global- > levels; 
global- > iconsfglobal- > no Jcons] .height = HEIGHT; 
for(i =0;i < global- > levels ;i+ +) 

for(j =0;j < HEIGHT;j + +) XPutPixel(image,i 

global- >icons[global-> no icons]. pixmap=XCreatePixmap(dpy,XDefaultRootWindow(dp 
yXglobal- > levels,HEIGHT,depth); 

XPutImage(dpy, global- > icons[global- > no Jcons]. pixmap,DefaultGC(dpy,scrn) t image f O,0 
,0, 0.global- > levels, HEIGHT); 

global- > no Jcons + + ; 

XtFree(image); 

fclose(fp); 

} 

#defme done(type, value) \ 

{\ 

if (toVal- > addr ! = NULL) { \ 
if (toVal- > size < sizeof(type)) { \ 

toVal->size = sizeof(type); \ 

return False; \ 

}\ 

*(type*)(toVaI->addr) = (value); \ 

} N 
else { \ 

static type static_val; \ 
static_val = (value); \ 
toVal->addr = (XtPointer)&static_val; \ 

} \ 
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toVal->size = sizeof(type); \ 
return True; \ 

} 

^define dist(colora,colorb) \ 
abs(colora.red^olorb.red)+abs(colora^ 

static Boolean CvtStringToPixel2(dpy, args, num_args t fromVal, toVal, closure_ret) 
Display* dpy; 
XrmValuePtr args; 
Cardinal *num_args; 
XrmValuePtr fromVal; 
XrmValuePtr toVal; 
XtPointer *closure_ret; 

{ 



String 


str = (String)fromVal- > addr, 


XColor 


screenColor; 


XColor 


exactColor; 


Screen 


♦screen; 


Colormap 


colormap; 


Status 


status; 


String 


params[l]; 


Cardinal 


mim params = 1; 



Dprintf("Convert string to pixel 2\n"); 
if (*num_args ! = 2) 

XtAppErrorMsg(XtDisplayToApplicationContext(dpy), "wrongParameters", 

"cvtStringToPixel", 

"XtToolkitError 0 , 
"String to pixel conversion needs screen and colormap arguments", 
(String *)NULL, (Cardinal *)NULL); 
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screen = •((Screen •*) args[0].addr); 
colonnap = *((Colonnap *) args[l].addr); 

if (!sircmp(str,XtDefaultBackground)) { 
*closure_ret = False; 
done(Pixel,WhitePixelOfScreen(screen)); 

} 

if (!strcmp(str,XtDefaultForeground)) { 
*closure_ret = False; 
done(Pixel , BlackPixelOfScreen(screen)) ; 

} 

params[0]=str; 

if (0==XParseColor(DisplayOfS^^ { 

XtAppWamingMsg(XtDisplayToApplicationConiext(dpy) t "noColonnap", 

"cvtStringToPixeT, 

w XtToolkitError\ "Cannot parse color: \"%s\"\ 
params,&num_params); 

return False; 
} else { 

if (0==XAllocColor(DisplayOfScreen(screen^ { 
int i, delta, closest=0; 
XColor colors[global- > levels] ; 

for(i=0;i<global->levels;i++) colors[i].pixel=i; 

X(^eryColore(DisplayOfScieen(^ > levels); 

delta =dist(screenColor,colors[0]); 
for(i=l;i< global- >levels;i++) { 

int delta new=dist(screenColor f colors[i]); 



if (delta_new< delta) { 
delta =delta_new; 
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closest =i; 

} 

} 

DprintfC Closest color to %s is pixel %d red %d green %d blue 
%d\n",str,colors[closest].pixel,colors[closest].red,colors[closest].green,colors[closest].blue 

); 

*closure_ret = (char*)True; 
done(Pixel, closest); 
}else{ 

*closure_ret = (char*)True; 
done(Pixel, screenColor.pixel); 

} 

} 

} 

void Dispatch(list) 
Batch list; 
• { 

if (list- > next! = NULL) Dispatch(list- > next); 
(list- > proc)(NULL,list- > dosure.list- > call_data); 
if (list- > closure! =NULL) XtFree(list- > closure); 
if (list- > call_data! = NULL) XtFree(list- > call_data); 
XtFree(list); 

} 

void BatchCtrl(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 
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{ 

Dprintf("BatchCtrl\n"); 
global- > batch =(String)closure; 

} 

void UnixShell(w,closure,call_data) 

Widget w; 

caddr_t closure, call_data; 

{ 

if (-1 = =Fork((char **)closure)) Eprintf(" Unable to fork\n"); 

} 

void InitDitherO 

{ 

int i, j, k, 1, 

dm4[4][4] = { 

0, 8, 2, 10, 
12, 4, 14, 6, 
3. 11. 1, 9, 
15, 7, 13, 5 

}; 

for(i=0;i<4;i++) 

for(j=0;j<4;j + +) 

for(k=0;k<4;k++) 

for(l=0;l<4;l++) 

global- >dither[4*k+i][4*l+j]=(dm4[i][j] < <4)+dm4[k][l]; 

} 
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source/Copy. h 



typedef struct { 
Video video; 

char name[STRLEN], srcjiame[STRLEN]; 
int UVsample[2]; 
int mode; 
Widget radioGroup; 
} CopyCtrlRec, *CopyCtrl; 
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source/Gram.y 

%{ 
/* 

* Grammar for files: .elo 
*/ 

^include "../include/xwave.h" 
#include "Klics.h" 
(Cinclude "Transforra.h" 
^include "Copy.h" 
^include "Video.h" 
extern void VideoLoadO; 
extern void VideoSaveO; 
extern void VideoDropO; 
extern void ImportKJicsO; 
extern void VideoAbekusSaveO; 
extern void UnixSbellO; 
extern void BatchCompCtrlO; 
extern void BatchTransCtrlO; 
extern void BatehCopyCtrlO; 
extern void BatchCompareO; 
extern void BatchCtrlO; 
extern CompCtrl InitCompCtrlO; 
extern CopyCtrl InitCopyCtrlO; 
extern TransCtrl InitTransCtrlO; 

static char *ptr, 
void NewBatchQ; 



%} 
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%union 
{ 



double fnum; 
int num; 
char *ptr; 
Boolean bool; 



}; 



%token SIZE TRANSFORM TRANSFORM_NONE TRANSFORM, WAVE PATH 
%token FILE_PAL PALETTE RANGE LINE 

%token FILE_VID TYPE FORMAT_MONO FORMAT.RGB FORMAT_YUV 
RATE DISK GAMMA PATH FILES START END LEN DIM HEADER OFFSETS 
NEGATIVE PRECISION 

% token FILEBAT LOAD SAVE SAVE_ABEKUS COMPARE DROP 

COMPRESS VIDEONAME STATS_NAME BINNAME 

%token STILL.MODE VIDEO_MODE AUTO_Q QUANT_CONST 

THRESH_CONST BASE_FACTOR DIAG FACTOR CHROMEF ACTOR 

%token DECISION DEC_MAX DEC_SIGABS DECSIGSQR FEEDBACK 

FILTER FLT_NONE FLT_EXP CMP_CONST SPACE LEFT_BRACE RIGHT BRACE 

DIRECTION 

%token FPS BITRATE BUFFER XWAVE SHELL IMPORTJQJCS 

% token COPY DIRECT_COPY DIFF LPF_WE LPF_ONLY RGB_YUV 

%token <num> NUMBER 

% token <ptr> STRING 

%token <fimm> FNUMBER 

%ioken <bool> BOOLEAN 

%type <num> number video_type decision filter 

%type <ptr> string 

%type <fnum> fnumber 

%type <bool> boolean 
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| pal_id pal_dcsc 

J video id video_desc 

| bat id bat_desc bat_end; 

paljd : FILE_PAL { 

Dprintf("Gram: palette file %s\n", global- >parse_file); 

}; 

video_id : FILEVID { 

Dprintf("Gram: video file %s\n",globaI->parse_file); 
global- > videos- >start=l; 
global- > videos- > size[2] = 1 ; 

}: 

bat_id : FILE_BAT { 

Dprintf("Gram: batch file %s\n" .global- > parse_file); 

}; 

pal_desc 

| pal dcsc palette LEFTBRACE mappings RIGHTBRACE; 

palette : PALETTE string { 

Palette pal = (Palette)MALLOC(sizeof(PaletteRec)) ; 

Dprintf("Gram: palette %s\n",$2); 
strcpy(pal- > name,$2); 
pal- > mappings = NULL; 
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pal- > next = global- > palettes; 
global- > palettes =pal; 
global- > nojals 4- + ; 



mappings 



mappings mapping; 



mapping : RANGE number number LINE number number { 

Map map=(Map)MALLOC(sizeof(MapRec)); 

DprintfCGram: Range %d to %d m=%d c=%d\n".$2.$3,$5,$6); 

map- > start =$2; 

map- > finish =$3; 

map->ra=$5; 

map->c=$6; 

map- > next - global- > palettes- > mappings; 
global- > palettes- > mappings -map; 

}; 

videojiesc : video__defs { 

if (global- > videos- > size[0] = =0 && 

global- > videos- > size[l] = =0) { 

global- > videos- > size[0] = global- > videos- > cols; 
global- > videos- > size[l] = global- > videos- > rows; 

} 

>; 

videodefs 

| video jlefs video_def; 
video def : PATH string { 
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DprintfC Video path %s\n",$2); 
strcpy(global- > videos- > path.$2); 

} 

| FILES string { 

Dprintf(" Frames stored in %s\n",$2); 
strcpy(global- > videos- > files,$2); 

} 

| TYPE videorype { 

String types[]={ ,, Mono","RGB","YUV-}; 

Dprintf("Video type: % s\n\ types [$2]); 
global- > videos- > type = (VideoFonnat)$2; 

} 

| RATE number { 

DprintfrVideo rate %d fps\n",$2); 
global- > videos- > rate = $2; 

} 

! DISK { 

' Dprintf("Frames on disk\n"); 
global- > videos- > disk = True; 

} 

! GAMMA { 

Dprintf("Gamma correctedVn"); 
global- > videos- > gamma = True; 

} 

| NEGATIVE { 

DprintffNegative video\n"); 
global- > videos- > negative = True; 

} 

j TRANSFORM video transfonn 
| START number { 

DprintfCVideo start %03d\n\$2); 
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global- > videos- > start =$2; 

} 

| END number { 

Dprimf( "Video end %03d\n",$2); 

global- > videos- > size[2] =$2-global- > videos- > start + 1 ; 

} 

j I. FN number { 

DprintfCVideo frames %d\n",$2); 
global- > videos- > size[2] = $2; 

} 

| DIM number number { 

DprintfC Video dimensions %d %d\n",$2,$3); 
global' > videos- > cols =$2; 
global- >videos->rows=$3; 

} 

| HEADER number { 

Dprintf("Video header size %d\n",$2); 
global- > videos->offset=$2; 

} 

| OFFSETS number number { 

DprintfCVideo offsets %d %d\n",$2,$3); 
global- > videos- > x_offset= $2; 
global- > videos- > y_offset = $3 ; 

} 

| SIZE number number { 

DprintfCVideo size %d %d\n",$2,$3); 
global- > videos- > size[0] =$2; 
global- > videos- > size[l] =$3 ; 

} 

| PRECISION number { 

DprintfCVideo precision %d bits\n",8+$2); 
global- > videos- > precision = $2; 
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}; 

video type : FORMAT_MONO { $$=(int)MONO; } 
| FORMAT RGB { $$=(int)RGB; } 
| FORMAT_YUV number number { $$=(int)YUV; 

global- > videos- >UVsample[0] =$2; global- > videos- >UVsample[l] =$3; }; 

videojransform : TRANSFORM_NONE { 

global- > videos- > trans, type =TRANS_None; 

} 

| TRANSFORM_WAVE number number boolean { 
Dprintf( "Video wavelet tranformed %d %d 

%s\n",$2,$3,$4?"True" : "False"); 

global- > videos- > trans. rype=TRANS_Wave 
global- > videos- > trans.wavelet.spacelO] - $2 
global- > videos- > trans. wavelet. space[l] =$3 
global- > videos- > trans. wavclet.dirn-$4; 

}; 



bat end 



XWAVE { 

Dprintf("Gram: XWAVBn"); 
NewBatch(BatchCtrl,(caddr_t)NULL,NULL); 



}; 

bat_desc : bat_cmds { 



bat cmds 



Dprintf("Gram: End of batch file\n"); 

}; 



| bat_cmds bat_cmd; 
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bat cmd : simple_cmd 



! complex_cmd 



simple_cmd : LOAD string { 

XawListRetumStruct *list_return= (XawListReturnStruct 

*)MALLOC(sizeof(XawListReturhStruct)); 



Dprintf("Gram: LOAD %s\n",$2); 
list_return- > string = $2; 

NcwBatch(VideoLoad,NULL,(caddr_t)list_return); 

} 

| SAVE string { 

XawListRetumStruct *list_return = (XawListRetumStruct 

*)MALLOC(sizeof(XawListReturnStruct)); 

Dprintf("Gram: SAVE %s\n",$2); 
list_retum- > string =$2; 

NewBateh(VideoSave,NULL, (caddr_t)list_retum); 

} 

| SAVE_ABEKUS string string string string { 
AbekusCtrl 

ctri=(AbekusCtrl)MALLOC(skeof(AbelcusCtrlRec)); 

Dprintf("Gram: SAVE_ABEKUS %s %s %s 

%s\n n ,$2,$3,$4,$5); 

strcpy(ccrl- > names[0] ,$2); 
strcpy(ctrl- > names[l] ,$3); 
strcpy(ctrl- > names[2],$4); 
strcpy(ctrl- > names[3] ,$5); 
NewBatch(VideoAbekusSave,(caddrj)ctrl,NULL); 

} 
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S COMPARE siring string { 

XawListRetumStruci *list_return = (XawListRetumStruct 

, )MALLOC(sizeof(XawLisiRetumStruct)); 

DprintfCGram: COMPARE %s with %s\n".$2,$3); 
listreturn- > string = $2; 

NewBatch(BatchCompare,(caddr_t)$3,(caddr_t)list_return); 

} 

| DROP string { 

XawListReturnStruct *list_return = (XawListRetumStruct 

*)MAIXOC(sizeof(XawListReturnStruct)); 

Dprintf("Gram: DROP %s\n",$2); 
list_return- > string 53 $2; 

NewBatch(VidcoDrop,NULL,(caddr_t)list_return); 

} 

| IMPORT KLICS string { 

XawListRetumStruct *list_return= (XawListReturnStruct 

*)MALLOC(sizeof(XawListReturnStrttct)); 

Dprintf("Gram: IMPORTJOJCS %s\n",$2); 
list_return- > string =$2; 

NewBatchflmportKlics.NULL, (caddr_t)list_return); 

} 

| SHELL string { 

char **argv, *str=$2; 

int c, argc=l, len«strlen(str); 

Dprintf("Shell %s\n",str); 

for(c=0;c < len;c+ +) if (strtc] ==*'){ 

strld^O*; 

argc+ + ; 
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} 



argv=(char **)MALLOC((argc+l)*sizeof(char *)); 
argc=0; 

for(c=0;c<len;c+ = l+strlcn(str+c)) { 
argv[argc]=(char 
*)MALLOC((strlen(str+c)+l) ,,, sizeof(char)); 

strcpy(argv[argcl,str+c); 
argc++; 

} 

argv[argc)=NULL; 

NewBatch(UnixShell,(caddr_t)argv,NULL); 

}; 

complex_cmd : compress LEFT_BRACE comp_args RIGHT BRACE 

| transform LEFT_BRACE trans_args RIGHT_BRACE 
| copy copy_arg; 

compress : COMPRESS string { 

CompCtrl ctrl=lnitCompCtrl($2); 



Dprintf("Gram: COMPRESS\n"); 
NewBatch(BatchCompCtrl,(caddr_t)ctrl,NULL); 



transform : TRANSFORM string { 

TransCtrl ctrl=InitTransCtrl($2); 



Dprintf("Gram: TRANSFORM^"); 
NewBatch(BatchTransCtrI t (caddr_t)ctrl,NXJLL); 



}; 



copy 



COPY string string { 
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CopyCtrl ctrl=InitCopyCtrl(S2); 
DprintfCGram: Copy\n"); 
strcpy(ctrl- > name,$3); 

NewBaich(BatchCopyCtrl,(caddr_i)ctrl.NULL); 



comp_args 



trans_args 



comp_args comp_arg; 



trans args trans arg; 



copy_arg : DIRECT_COPY number number { 

DprintfCGram: Direct Copy (sample %d %d)\n",$2 f $3); 
((Copy Ctrl)global- > batch Jist- > closure)- > mode = 1 ; 

((CopyCtrl)global- > batch Jist- > closure)- > UVsamplelO] =$2; 

((CopyCtrl)global- >batch_list- > closure)- > UVsamplell] =$3; 
} 

| DIFF { 

DprintfCGram: Difference CopyNn"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =2; 

} 

| LPFWIPE { 

DprintfCGram: LPF zero\n"); 

((CopyCtrl)global- > batchjist- > closure)- > mode = 3 ; 

} 

| LPF_ONLY { 

Dprintf("Gram: LPF only\n"): 

((CopyCtrl)global- > batchjist- > closure)- > mode *4; 

} 
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! RGB_YUV { 

DprintfCGram: RGB/YUV\n"); 

((CopyCtrl)global- > baichjist- > closure)- > mode =5; 

} 

| GAMMA { 

DprintfCGram: Gamma convert\n"); 
((CopyCtrl)global- > batchjist- > closure)- > mode =6; 

}; 

comp_arg : VIDEO_NAME string { 

DprintfCGram: Compress name %s\n\$2); 

strcpy(((CompCtrl)global- > batchjist- > closure)- > name,$2); 
} 

| STATS_NAME string { 

DprintfCGram: Stats name %s\n",$2); 

strcpy (((CompCtrl)global- > batchjist- > closure)- > stats_name,$2) ; 

((CompCtrl)global- > batchjist- > closure)- > stats_switch=True; 
} 

| BINNAME string { 

DprintfCGram: Bin name %s\n",S2); 

strcpy (((CompCtrl)global- > batchjist- > closure)- > bin_name,$2) ; 

((CompCtrDglobal- > batch_list- > closure)- > bin_switch=True; 
} 

| SnLL_MODE { 

DprintfCGram: Still\n"); 

((CompCtrl)global- > batchjist- > closure)- > stillvid=True; 

} 
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| VIDEO_MODE { 

DprinrfCGram: Video\n"); 

((CompCtrl)global- > batch_list- > closure)- > stillvid = False; 

} 

j AUTO_Q boolean { 

Dprinrf("Gram: Auto_q %s\n n ,$2?"True": "False"); 
((CompCtrl)global- > batchjist- > closure)- > auto_q=$2; 

} 

| QUANT CONST fnumber { 

Dprintf("Gram: Quant const %f\n\$2); 

((CompCtrl)global- > batchjist- > closure)- > quant_const = $2 ; 
} 

| THRESH_CONST fnumber { 

Dprintf("Gram: Thresh const %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > thresh_const=$2; 
} 

| BASE_FACTOR number fnumber { 

Dprintf("Gram: Base factor oct %d=%f\n",$2,$3); 

((CompCtrl)global- > batchjist- > closure)- > base_factors[$2] =$3; 
} 

| DIAG_FACTOR fnumber { 

Dprintf("Gram: Diag factor %f\n",$2); 

((CompCtrl)global- > batchjist- > closure)- > diagjactor = $2; 

} 

| CHROME_FACTOR fnumber { 

DprinrfCGram: Chrome factor %An",$2); 

((CompCtrl)global- > batchjist- > closure)- > chrome Jactor= $2; 
} 
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| DECISION decision { 

Dprintf("Gram: Decision changed\n"); 
((CompCtrl)global- > batch_list- > closure)- > decide =$2; 

} 

| FEEDBACK number { 

((CompCtrl)global- > batch Jist- > closure)- > feedback =$2; 
((CompCtrl)global- > batchjist- > closure)- > auto_q =True; 

} 

| FILTER filler { 

String filters[2] = {"NoneVExp"}; 
Dprintf("Gram: Filter %s\n",filtersl$2]); 
((CompCtrl)global- > batcbjist- > closure)- > filter=$2; 

} 

| CMP_CONST fnumber { 

Dprintf("Gram: Comparison %f\n",$2); 
((CoinpCtrl)global- > batchjist- > closure)- > cmp_const =$2; 

} 

| FPS fnumber { 

Dprintf("Gram: Frame Rate %f\n",$2); 
((CompCtrl)global- > batchjist- > closure)- > fps=$2; 

} 

| BITRATE number { 

Dprintf("Gram: %dx64k/s\n\$2); 

((CompCtrl)global- > batchjist- > closure)- > bitrate = $2; 

} 

| BUFFER { 

Dprintf("Gram: Buffer on\n"); 

((CompCtrl)global- > batchjist- > closure)- > buf_switch=True; 

}; 

decision : DEC_MAX{ $$ = 0; } 
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! DEC SIGABS { $$ = 1; } 
| DEC_SIGSQR { $$ = 2; }; 

filter : FLT_NONE { $$ = 0; } 

| FLT_EXP { $$ = 1, }; 

trans_arg : VIDEONAME string { 

DprintfCGram: Transform name %s\n",$2); 

strcpy(((TransCtrl)global- > batchjist- > closure)- > name,$2); 
} 

| DIRECTION boolean { 

DprintfCGram: Direction %s\n\$2?"True": "False"); 
((TransCtrl)global- > batchjist- > closure)- >dira=$2; 

} 

| SPACE number number { 

DprintfCGram: Space %d %d\n",$2,$3); 
((TransCtr!)giobal- > batchjist- > closure)- > space[01 =$2; 
((TransCtrl)global- > batchjist- > closure)- > space[l] =$3; 

} 

| PRECISION number { 

DprintfCGram: Precision %d bits\n",8+$2); 
((TransCtrl)global- > batchjist- > closure)- > precision=$2; 

}; 

boolean : BOOLEAN { $$ = $1; }; 

string : STRING { 

ptr - (char *)malloc(strlen($l)-l-l); 

strcpy(ptr,l+$l); 
pt^[st^len(pt^)-l] = '\0 , ; 
$$ = ptr; 
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}: 

fnumber : FNUMBER { $$ = $1; }; 
number : NUMBER { $$ = $1; }; 
%% 

yyerror(s) char *s; { 

Eprinrf("Gram: error %s\n\s); 
exit(3); 

} 

void NewBatch(proc,closure,call_data) 
Proc proc; 

caddrj closure, calljlata; 

{ 

Batch bat=(Batch)MAIXOC(sizeof(BatchRec)); 

bat- > proc =proc; 
bat- > closure = closure; 
bat- > calljlata =call_data; 
bat- > next = global- > batch Jist; 
global- > batch_list=bat; 

} 
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source/Klics.h 



/* Block size - no not change */ 
#define BLOCK 2 

rypedef int Block[BLOCK][BLOCK]; /♦ small block •/ 

/* tokens */ 

#define TOKENS 15 

#define ZEROSTILL 0 
#define NON_ZERO_STHl 1 
fdeftne BLOCK_SAME 2 
#define ZEROVID 3 
#define BLOCK_CHANGE 4 
#define LOCAL_ZERO 5 
^define LOCAL NON ZERO 6 
^define CHANNEL ZERO 7 
#define CHANNELNONZERO 8 
#define OCT_ZERO 9 
#define OCT_NON_ZERO 10 
#define LPFZERO 11 
#define LPF_NON_ZERO 12 
#define LPF_LOC_ZERO 13 
#define LPF_LOC_NON_ZERO 14 

static int token_bits [TOKENS] 

={1.1.1.2,2,1,1,1,1,1,1,1,1,1.1}; 

static unsigned char token_codes[TOKENS] = {0,l,0,l,3,0,l,0,l,0,l,0,l,0,l}; 
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/» decision algorithms */ 
#define MAXIMUM 0 
^define SIGABS 1 
#define SIGSQR 2 

/* compression modes */ 
^define STILL 0 
^define SEND 1 
#define VOID 2 
#define STOP 3 

/* LookAhead histogram */ 
#define fflSTO 400 
#define HISTODELTA 20.0 
#define HISTO_BITS 9 

#inchide ".. /include/Bits, h" 

typedef struct { 
Video src, dst; 

Boolean stillvid, stats_switch, bin_swhch, auto_q, buf_switch; 
double quant_const, thresh_const, cmp_const, fps, 



int bitrate, feedback, decide, filter; 

char name[STRLEN], stats_name[STRLEN] , bin_name [STRLEN] , 
src_name[STRLEN]; 

Bits bfp; 
} CompCtrlRec, *CompCtrl; 



base_factors[5], diag_factor, chrome_factor; 



typedef 



struct { 



Boolean 



double 



stillvid, auto_q, buf_switch; 

quant const, thresh_const, cmp_const, fps, 



SUBSTITUTE SHEET (RULE 26) 



WO 94/233S5 



PCT/GB94/00677 



- 420- 

base_factors[5], diag factor. chromefactor; 

tnt decide; 
VideoFormat type; 
Boolean disk, gamma; 
int rate, start, size[3], UVsample[2]; 
VideoTrans trans; 
int precision; 
} KlicsHeaderRec, *KlicsHeader; 
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source/KlicsSA.h 



^include <sidio.h> 
^include "Bits.b 



^define negif(bool, value) ((bool)?-(value):(value)) 
extern Bits bopen(); 

extern void bclose(). bread(), bwrite(), bflushO; 

/* Stand Alone definitions to replace VideoRec & CompCtrl assumes: 

* video- > type == YUV; 

* video- >UVsampleD=s{ 1,1}; 

* video- > trans. wavelet.spaceQ = {3,2}; 

* Ctrl- > bin_switch == True; 
*/ 

^define SA_WIDTH 352 
^define SA_HEIGHT 288 
#define SA_PRECISION 2 

static double base_factors[5]={ 1.0,0.32,0. 16,0. 16,0. 16}; 
^define diag_factor 1.4142136 
^define chrome_factor 2.0 
#define thresh_const 0.6 
#define cmp_const 0.9 

/* Block size - no not change */ 
^define BLOCK 2 

typedef int Block[BLOCK] [BLOCK]; /* small block */ 
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/• tokens •/ 

^define TOKENS 15 

#define ZER0_ST1LL 0 
#define NON_ZERO_STTLL 1 
#define BLOCK_SAME 2 
#define ZER0_V1D 3 
#define BLOCK_CHANGE 4 
#define LOCAL_ZERO 5 
#define LOCAL_NON_ZERO 6 
tfdefine CHANNELZERO 7 
^define CHANNELNONZERO 8 
#define OCT_ZERO 9 
#dcfine OCT_NON_ZERO 10 
#define LPF_ZERO 11 
#define LPF_NON_ZERO 12 
#define LPF_LOC_ZERO 13 
#defme LPF_LOC_NON_ZERO 14 

static int token_bits[TOKENS] 
={1,1,1,2,2,1,1,1,1.1.1,1,1,1,1}; 

static unsigned char token_codes[TOKENS]={0,l,0,l,3,0,l,0,l,0 t l,0,l,0,l}; 

/* decision algorithms */ 
Idefme MAXIMUM 0 
^define SIGABS 1 
#defme SIGSQR 2 

/* compression modes */ 
^define STILL 0 
#defineSEND 1 
#define VOID 2 
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#define STOP 3 

/* LookAhead histogram */ 
#define HISTO 400 
#defme H1ST0_DELTA 20.0 
#define HISTO_BITS 9 
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source/Lex.l 



%{ 



Lex driver for input files: .pal .vid .bat 



^include 
^include 
extern int 



"../include/xwave.h" 
".. /include/Gram. h" 
ParselnputQ; 



#undef 
#undef 
Aindef 
/ftindef 
^define 
^define 
#define 
Idefine 



unput 
input 
output 
feof 

unput(c) 
inputO 
output(c) 
feofQ 



ungetc(c,global- > parse fp) 

ParseInput(global- > parse_fp) 
putchar(c) 
(1) 



number -?[0-9]+ 
rnumber -?[0-9]+V[0-9] + 
string \"(r"]|\\.)*\" 

%stan WATT MAP VIDEO BATCH BATCH_TRANS BATCH_COMP 
%n2000 
%p 4000 
%e 2000 
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%% 



7*" { char c-'W; 



whilc(c! = 7 , ) { 

while (c! = '*') c=input(); 
while (c= = '*') c=input(); 

} 

} 



\.pal { BEGIN MAP; Dprintf("Lex: Reading palette file\n"); return(FILE_PAL); } 
\.vid { BEGIN VIDEO; Dprintf("Lex: Reading video file\n"); return(FILE_VID); } 
\.bat { BEGIN BATCH; Dprintf("Lex: Reading batch file\n"); retum(FILE_BAT); } 



{number} 

{string} 

{fhumber} 



{ (void)sscanf(yytext, "%d°, &yylval.num); return(NUMBER); } 

{ yylval.ptr = (char *)yytext; return(STRING); } 

{ (void)sscanf(yytext, "%lf \ &yylval.rnum); return(FNUMBER); } 



< MAP > Palette 
<MAP>\{ 
<MAP>\} 

< MAP > Range 

< MAP > Line 



{ retum(P ALETTE) ; } 

{ return(LEFT_BRACE); } 
{ renim(RIGHT_BRACE); } 
{ return(RANGE); } 
{ returndJNE); } 



< VIDEO > Type { retum(TYPE); } 

< VIDEO > MONO { xetum(FORMAT_MONO); } 

< VIDEO > RGB { retum(FORMAT_RGB); } 

< VIDEO > YUV { retum(FORMAT_YUV); } 

< VIDEO > Rate { retum(RATE); } 

< VIDEO > Disk { return(DISK); } 

< VIDEO > Gamma { return(GAMMA); } 

< VIDEO > Negative { retum(NEGATTVE) ; } 
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< VIDEO > Path { return(PATH); } 

< VIDEO > Files { return(FILES); } 

< VIDEO > Transform { return(TRANSFORM); } 

< VIDEO > None { return(TRANSFORM_NONE); } 

< VIDEO > Wavelet { return(TRANSFORM_WAVE); } 

< VIDEO > Start { return(START) ; } 

< VIDEO > End { retum(END); } 

< VIDEO > Length { rcturnCLEN); } 

< VIDEO > Dimensions { return(DIM); } 

< VIDEO > Header { return(HEADER); } 

< VIDEO > Offsets { return(OFFSETS); } 



< VIDEO > Size 

< VIDEO > Precision 

< VIDEO > Yes 
<VTDEO>No 



{ return(SIZE); } 

{ retum(PRECISION); } 

{ yylval.bool=Tme; return(BOOLEAN); } 
{ yylval.bool=False; return(BOOLEAN); } 



< BATCH > Load 

< BATCH > Save 

< BATCH > SaveAbelcus 

< BATCH > Compare 

< BATCH > Drop 

< BATCH > ImportKLICS 

< BATCH > Transform 

< BATCH > Compress 

< BATCH >X wave 

< BATCH > Shell 

< BATCH > Copy 

< BATCH > Direct 

< BATCH >Diff 

< BATCH > LPFzero 

< BATCH >LPFoniy 

< BATCH >RGB-YUV 



{ return(LOAD); } 

{ return(SAVE); } 
{ return(S A VE_ABEKUS) ; } 

{ remrn(COMPARE); } 

{ renirn(DROP); } 
{ retum(IMPORT_KLICS); } 
{ BEGIN BATCH_TRANS; return(TRANSFORM); } 

{ BEGIN BATCHCOMP; return(COMPRESS); } 
{ return(XWAVE); } 
{ return(SHELL); } 

{ retum(COPY); } 
{ rcturn(DIRECT_COPY); } 

{ return(DIFF); } 

{ return(LPF_WIPE); } 

{ remrn(LPF_ONLY); } 

{ remrn(RGB_YUV); } 
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< BATCH > Gamma 



{ return(GAMMA); } 



< BATCH_COMP > VideoName 

< BATCH.COMP > Stats 

< BATCH_COMP > Binary 
<BATCH_COMP>Yes 
<BATCH_COMP>No 

< BATCH.COMP > Still 

< BATCH_COMP > Video 

< BATCH_COMP > AutoQuant 

< BATCH.COMP > QuantConst 

< BATCH_COMP > ThreshConst 

< B ATCH_COMP > BaseFactor 

< BATCH.COMP > DiagFactor 

< BATCH_COMP > ChromeFactor 

< BATCH.COMP > Decision 

< BATCHCOMP > Feedback 

< BATCHCOMP > Maximum 

< BATCH.COMP > SigmaAbs 

< BATCH_COMP > SigmaSqr 

< BATCH_COMP > Filter 

< BATCH.COMP > None 

< BATCH.COMP > Exp 

< BATCH.COMP > CmpConst 

< BATCH.COMP > FrameRate 

< BATCH.COMP > Bitrate 

< BATCH.COMP > Buffer 

< BATCH.COMP >\{ 

< BATCH.COMP >\} 
return(RIGHT_BRACE); } 



return( VIDEO.N AME) ; } 
return(STATS.NAME); } 
retum(BIN_NAME) ; } 

{ yylval.bool=True; rerura(BOOLEAN); } 
{ yylval.bool= False; rerurn(BOOLEAN); } 
return(STILL_MODE); } 
rcturn(VIDEO_MODE); } 
return(AUTO_Q); } 
return(QUANT_CONST); } 
return(THRESH_CONST); } 
return(BASE.FACTOR); } 
return(DIAG_F ACTOR); } 
return(CHROME_F ACTOR) ; } 
return(DEaSION); } 
return(FEEDBACK); } 

{ return(DEC_MAX); } 
return(DEC_SIGABS); } 
return(DEC_SIGSQR); } 
return(FILTER); } 
' return(FLT_NONE) ; } 

{ return(FLT_EXP); } 
[ return(CMP_CONST); } 
[ return(FPS); } 
[ return<BITRATE); } 
[ remrn(BUFFER); } 

{ retum(LEFT_BRACE) ; } 
{ END; BEGIN BATCH; 



< BATCH TRANS > VideoName { return(VTDEO_N AME) ; } 
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< BATCH_TRANS > Direction { rcturn(DIRECTION) ; } 

< BATCHTRANS > Space { retum(SPACE); } 

< BATCH_TRANS > Precision { return(PRECISION); } 

< BATCH TRANS > Yes { yylval.bool=True; retum(BOOLEAN); } 

< BATCH TRANS > No { yylval.bool= False; retum(BOOLEAN); } 

< BATCHJTRANS > \{ { return(LEFT_BRACE) ; } 

< BATCH_TRANS > \} { END; BEGIN BATCH; retum(RIGHT_BRACE); } 



[• \t\nj { ; } 

%% 

yywrapO { return(l); } 
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source/Transform. h 



typedef struct { 
Video src; 

char namc[STRLENl» src_name[STRLEN]; 
int space[2], precision; 
Boolean dim; 
} TransCtrlRec, *TransCtrl; 
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source/Video.h 



typedef struct { 

char names[4] [STOLEN]; 
} AbekusCtrlRec, *AbekusCtrl; 
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source/makefile 



tt Xwave Makefile 
# 

CFLAGS = -O -I.. /include 

LIBS = -lXaw -lXmu -lXt -lXext -1X11 -lm -11 -L/usr/openwin/lib 

.KEEP_STATE: 
.SUFFIXES: .c .o 

xwaveSRC = Select.c Convert.c xwave.c InitMain.c Pop2.c Video2.c Malloc.c 
InitFrame.c \ 

Frame. c Transfonn.c Convolve3.c Update.c Image.c Menu.c 
PullRigbtMenu.c \ 

NameButton.c SmeBSBpr.c Process.c Lex.c Gram.c Parse.c Color.c \ 
Bits.c Storage.c Copy.c Message.c Palette.c ImportKlics.c Icon3.c KlicsS.c 

\ 

KlicsSA.c KlicsTestSA.c ImportKlicsSA.c ImpKlicsTestSA.c 
objDIR = ../$(ARCH) 

xwaveOBJ = $(xwaveSRC:%.c=$(objDIR)/%.o) 

$(objDIR)/xwave: S(xwaveOBJ) 

gec -o $@ $(xwaveOBJ) $(LTOS) $(CTLAGS) 
echo ••••••••••••••••••••• 

S(xwaveOBJ): $$(@F:.o».c) ../include/xwave.h 
gec -c S(@F: .o= .c) $(CFLAGS) -o $@ 

Lex.c: Gram.c Lex.l 
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lex Lex.l 

mv lex.yy.c Lex.c 

Gram.c: Gram.y 

bison -dlt Gram.y 

mv $(@F:.c = .tab.h) /include/Gram. h 
mv $(@F:.c = .tab.c) Gram.c 
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include/Bits. h 



#ifndef _Bit5_h 
#define _Bits_h 

typedef struct { 

unsigned char buf; 

int bufsize; 

FILE *fp; 
} BitsRcc, *Bits; 

#endif 
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include/DTheader.h 



typedef struct DTheader { 

char fUe_id[8); /* "DT-IMAGE" */ 

char struct_id; /* 1 */ 

char prod_id; /* 4 */ 

charutiljd; /* 1 ♦/ 

char boardjd; 1*2*1 

char creatc_time[9}; /* [0-llyear, [2]month, [3]dayofmonth, [4]dayofweek, 
[5]hour. [6}min, [7]sec, [8]sec/100 */ 

char mod_time[9] ; /* as create_time */ 

char datum; /* 1 */ 

char datasize[4]; /* 1024?? */ 

char file_stnict; /* 1 */ 

char datatype; /* 1 */ 

char compress; /* 0 */ 

char store; /* 1 */ 

char aspect[2]; /* 4, 3 */ 

char bpp; /* 8 */ 

char spatial; /* 1 */ 

char width[2]; /• 512 */ 

char height[2]; /• 512 */ 

char fuU_width[2]; /* 512 */ 

char rull_height{2]; /* 512 */ 

char unused 1 [45]; 

char comment(160]; 

char unused2[256]; 
} DTheader; 
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include/Icon. h 



typedef enum { 

FWJabel, FWJcon, FW_command, FWjext, FWJmtton, FWjconbutton, 
FW_view, FWjoggle, 

FWjrn, 

FWjip, FW_down t FW_integer, 
FW_scroll, FWJloat, 
FWJonn, 
} FormWidgetTypc; 

typedef enum { 

SW_below, SW_over, SW_top, SW_menu, 
} ShellWidgetType; 

typedef struct { 
String name; 
String contents; 

int fromHoriz, from Vert; 

FonnWidgetType type; 
String hook; 
} Fonnltem; 
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include/Image, h 



* SXCoiisonium: Image.h,v 1.24 89/07/21 01:48:51 kit Exp $ 
•/ 



Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 



All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 



DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, 
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ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

#ifndef _XawImage Ji 
^define _XawImage_h 

* 

* Image Widget 



^include <X11/Xaw/Simple.h> 
^include <Xll/Xmu/Converters.h> 

/* Resources: 

Name Class RepType Default Value 



border BorderColor Pixel XtDefaultForeground 

borderWidth BorderWidth Dimension 1 

cursor Cursor Cursor None 

destroyCallback Callback XtCallbackList NULL 

insensiiiveBorder Insensitive Pixmap Gray 

mappedWhenManaged Mapped WhenManaged Boolean True 

sensitive Sensitive Boolean True 

bitmap Bitmap Pixmap NULL 

callback Callback XtCallbackList NULL 

x Position Position 0 
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y Position Position 0 

*/ 

^define XtNbitmap "bitmap" 

^define XtCBitraap "Bitmap" 

/* Class record constants */ 

extern WidgetClass imageWidgetClass; 

typedef struct JmageClassRec *ImageWidgetClass; 
typcdef struct ImageRec *ImageWidget; 

#endif /* _XawImage_h */ 

/* DONT ADD STUFF AFTER THIS #endif */ 



) 
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include/ImageHeader . h 

/♦ Author: Philip R. Thompson 

* Address: phils@athena.mit.edu, 9-526 

* Note: size of header should be 1024 (IK) bytes. 

* SHeader: ImageHeader.h.v 1.2 89/02/13 09:01:36 phils Locked $ 

* SDate: 89/02/13 09:01:36$ 

* SSource: /mit/phils/utils/RCS/lmageHeader.h.v $ 
*/ 



#define IMAGE_VERSION 3 

rypedef struct ImageHeader { 

char file_version(8]; /* header version •/ 

char header_size[8]; /* Size of file header in bytes */ 

char image_width(8]; /* Width of the raster image */ 

char image_height[8]; /* Height of the raster imgage */ 

char num colors [8]; /* Actual number of entries in c map */ 

char num_channels[8]; /* 0 or 1 = pixmap, 3 = RG&B buffers */ 

char num_pictures[8]; /* Number of pictures in file */ 

char alpha_channell4]; /* Alpha channel flag */ 

char runlength[4]; /* Runlength encoded flag */ 

char author[48]; /* Name of who made it */ 

char date[32]; /* Date and time image was made */ 

char program[16]; /* Program that created this file */ 

char comment[96]; /* other viewing info, for this image */ 

unsigned char c_map[256][3]; /* RGB values of the pixmap indices */ 

} ImageHeader; 



/* Note: 

* - All data is in char's in order to maintain easily portability 
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' across machines and some human readibiiity. 

' - Images may be stored as pixmaps or in seperate channels, such as 

' red, green, blue data. 

' - An optional alpha channel is seperate and is found after every 

num_channels of data. 
' - Pixmaps, red, green, blue, alpha and other channel data are stored 
' sequentially after the header. 

1 - If numchannels = 1 or 0, a pixmap is assumed and up to num_colors 
' of colormap in the header are used. 

7 ■ 

*** end ImageHeader.h 
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include/ImageP.h 



SXConsortium: ImageP.h,v 1.24 89/06/08 18:05:01 swick Exp $ 



Copyright 1987, 1988 by Digital Equipment Corporation, Maynard, Massachusetts, 
and the Massachusetts Institute of Technology, Cambridge, Massachusetts. 

All Rights Reserved 

Permission to use, copy, modify, and distribute this software and its 
documentation for any purpose and without fee is hereby granted, 
provided that the above copyright notice appear in all copies and that 
both that copyright notice and this permission notice appear in 
supporting documentation, and that the names of Digital or MIT not be 
used in advertising or publicity pertaining to distribution of the 
software without specific, written prior permission. 

DIGITAL DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING 

ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL 

DIGITAL BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL 
DAMAGES OR 

ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR 
PROFITS, 

WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
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TORTIOUS ACTION, 

ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF 
THIS 

SOFTWARE. 

-..,..................................*....../ 

/* 

* ImageP.h - Private definitions for Image widget 
*/ 

#ifhdef _XawImageP_h 
Idefine _XawImageP_h 

/ ........ ............... 

* Image Widget Private Data 

^include /include/Image .h" 
#include <XU/Xaw/SimpleP.h> 

/* New fields for the Image widget class record */ 

typedef struct {int foo;} ImageClassPan; 

/* Full class record declaration */ 
typedef struct JmageClassRec { 

CoreClassPart core_class; 

SimpleClassPart simple_class; 
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ImageClassPart image_class; 
} IrcageClassRec; 

extern ImageClassRec imageClassRec; - 

/* New fields for the Image widget record */ 
typedef struct { 
/* resources */ 

Pixmap pixmap; 

XtCallbackList callbacks; 

/* private state */ 

Dimension map_ width, map_height; 
} ImagePart; 

* 

* Full instance record declaration 
* 

typedef struct _ImageRec { 

CorePart core; 

SimplePart simple; 

ImagePart image; 
} ImageRec; 

#endif /* _XawImageP_h */ 
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include/Message. h 



rypedef struct { 

Widget shell, widget; /* shell and text widgets (NULL if not created •/ 

XawTextBlock info; /* Display text */ 

int size, rows, cols; /* Size of buffer (info.ptr) & dimensions of display */ 

XawTextEditType edit; /* edit type */ 
Boolean ownjext; /* text is owned by message? */ 

} MessageRec, *Message; 
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include/Palette. h 



^define PalettePath "." 

#define PalettsExt ".paT 

typedef struct MapRec { 
int start, finish, m, c; 
struct _MapRec *next; 

} MapRec, *Map; 

typedef struct _PaletteRec { 
char name[STRLEN]; 
Map mappings; 
struct _PaletteRec *next; 

} PaletteRec, *Palette; 
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include/PullRigfatMenu.h 



/* 

* SXConsortium: PullRightMenu.h.v 1.17 89/12/11 15:01:55 kit Exp $ 

* Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS. 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
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/* 

* PullRightMenu.h - Public Header file for PullRightMenu widget. 
* 

* This is the public header file for the Athena PullRightMenu widget. 

* It is intended to provide one pane pulldown and popup menus within 

* the framework of the X Toolkit. As the name implies it is a first and 

* by no means complete implementation of menu code. It does not attempt to 

* fill the needs of all applications, but does allow a resource oriented 

* interface to menus. 
* 

*/ 

#ifndef _PullRightMenu_h 
//define _PullRigbtMenu_h 

//include <X11/Shell.h> 

^include <Xll/Xmu/Converters.h> 

* 

* PullRightMenu widget 
* 

/* PullRightMenu Resources: 

Name Class RepType Default Value 



background Background Pixel XtDefaultBackground 

backgroundPixmap BackgroundPixmap Pixmap None 
borderColor BorderColor Pixel XtDefaultForeground 
borderPixmap BorderPixmap Pixmap None 
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BorderWidih Dimension 1 

VerticalMargins Dimension VerticalSpace 
ColumnWidth Dimension Width of widest text 
Cursor Cursor None 

Callback Pointer NULL 

Height Dimension 0 

Label String NULL (No label) 



borderWidth 
bottomMargin 
columnWidth 
cursor 

destroyCallback 
height 
label 

labelClass LabelClass Pointer smeBSBObjectClass 

mappedWhenManaged MappedWhenManaged Boolean True 



rowHeight 

sensitive 

topMargin 

width 

button 

x 

y 



RowHeight Dimension 

Sensitive Boolean 

VerticalMargins Dimension 

Width Dimension 0 

Widget Widget NULL 

Position Position 0 

Position Position 0 



Height of Font 

Trae 
VerticalSpace 



typedef struct PullRightMenuClassRec* PullRightMenuWidgetClass; 
typedef struct _PullRightMenuRec* PullRightMenuWidget; 

extern WidgetClass pullRightMenuWidgetClass; 



#define XtNcursor "cursor" 
#define XtNbottomMargin "bottomMargin" 
#define XtNcolumnWidth "columnWidth" 
^define XtNlabelClass "labelClass" 
Idefine XtNmenuOnScreen "mcnuOnScreen" 
#define XtNpopupOnEntry "popupOnEntry" 
#define XtNrowHeight "rowHeight" 
#define XtNtopMargin "topMargin" 
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#defme XtNbutton "button" 

#define XtCColumnWidth "ColuranWidth" 
#define XtCLabelClass "LabelClass" 
^define XtCMenuOnScreen "MenuOnScreen" 
^define XtCPopupOnEntry "PopupOnEntry" 
#define XtCRowHeight "RowHeight" 
^define XtCVerticalMargins "VerticalMargins" 
^define XtCWidget "Widget" 

* 

* Public Functions. 

/* Function Name: XawPullRightMenuAddGlobalActions 

* Description: adds the global actions to the simple menu widget. 

* Arguments: app_con - the appcontext. 

* Returns: none. 
*/ 

void 

XawpullRightMenuAddGlobalActions(/* app_con */); 
/♦ 

XtAppContext app_con; 
»/ 

#endif /♦ _PullRightMenu_h */ 
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include/SmeBSBpr.h 
/* 

* SXConsonium: SmeBSB.h.v 1.5 89/12/11 15:20:14 kit Exp $ 
* 

* Copyright 1989 Massachusetts Institute of Technology 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE. 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
*/ 
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/• 

* SmeBSBpr.h - Public Header file for SmeBSB object. 

* This is the public header file for the Athena BSB Sme object. 

* It is intended to be used with the simple menu widget. This object 

* provides bitmap - string - bitmap style entries. 

*/ 

#ifndef _SmeBSBpr_h 
#define _SmeBSBpr_h 

^include <Xll/Xmu/Converters.h> 
^include <X11/Xaw/Sme,h> 

* 

* SmeBSBpr object 
m 

I* BSB pull-right Menu Entry Resources: 

Name Class RepType Default Value 

callback Callback Callback NULL 

destroyCallback Callback Pointer NULL 

font Font XFontStruct * XtDefaultFont 

foreground Foreground Pixel XtDefaultForeground 

height Height Dimension 0 

label Label String Name of entry 
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leftBitmap LeftBitmap Pixmap None 
leftMargin HorizomalMargins Dimension 4 
rightBitmap RightBitmap ' Pixmap None 
rightMargin HorizontalMargins Dimension 4 

sensitive Sensitive Boolean Tnie 

vertSpace VertSpace int 25 

width Width Dimension 0 

x Position Position On 

y Position Position 0 



menuName MenuName String "menu" 
*/ 

typedef struct _SmeBSBprClassRec *SmeBSBprObjcctClass; 
typedef struct _SmeBSBprRec *SmeBSBprObject; 

extern WidgetClass smeBSBprObjectClass; 

^define XtNleftBitmap "leftBitmap" 

#define XtNleftMargin "leftMargin" 

^define XtNrightBitmap "rightBitmap" 

^define XtNrightMargin "rightMargin" 

#define XtNvertSpace "vertSpace" 

^define XtNmenuName "menuName " 

#define XtCLeftBitmap "LeftBhmap" 

#define XtCHorizontalMargins "HorizomalMargins" 

#defme XtCRightBitmap "RightBitmap" 

#defme XtC VertSpace "VertSpace " 

#define XtCMenuName "MenuName" 

#endif /* _SmeBSBpr_h */ 
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include/SmeBSBprP.h 



l* 

* SXConsortium: SmeBSBP.h.v 1.6 89/12/11 15:20:15 kit Exp $ 

* Copyright 1989 Massachusetts Institute of Technology 
* 

* Permission to use, copy, modify, distribute, and sell this software and its 

* documentation for any purpose is hereby granted without fee, provided that 

* the above copyright notice appear in all copies and that both that 

* copyright notice and this permission notice appear in supporting 

* documentation, and that the name of M.I.T. not be used in advertising or 

* publicity pertaining to distribution of the software without specific, 

* written prior permission. M.I.T. makes no representations about the 

* suitability of this software for any purpose. It is provided "as is" 

* without express or implied warranty. 
* 

* M.I.T. DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, 
INCLUDING ALL 

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO 
EVENT SHALL M.I.T. 

* BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES 
OR ANY DAMAGES 

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, 
WHETHER IN AN ACTION 

* OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT 
OF OR IN 

* CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 
. * Author: Chris D. Peterson. MIT X Consortium 
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*/ 

* SmeP.h - Private definitions for Sme object 

*/ 

tfifndef _XawSmeBSBP_h 
Mefine _XawSmeBSBP_h 



* Sme Object Private Data 
* 

^include <Xll/Xaw/SmeP.h> 
#include "../include/SmeBSBpr.h" 

* 

* New fields for the Sme Object class record. 

***•»»**»**♦**•*#***********•****»**************************/ 

typedef struct _SmeBSBprClassPart { 
XtPointer extension; 
} SmeBSBprClassPart; 

/* Full class record declaration */ 
typedef struct _SmeBSBprClassR.ee { 
RectObjClassPart rectclass; 
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SmeClassPan sme_class; 
SmeBSBprClassPart sme_bsb_class; 
} SmeBSBprClassRec; 

extern SmeBSBprClassRec SmeBSBprClassRec; 

/* New fields for the Sme Object record */ 
typedef struct { 
/* resources */ 

String label; /* The entry label. */ 

int vert space; /* extra vert space to leave, as a percentage 

of the font height of the label. */ 
Pixxnap leftjntmap, right_bitmap; /* bitmaps to show. */ 
Dimension leftjnargin, right_margin; /* left and right margins. */ 
Pixel foreground; /* foreground color. */ 

XFontStnict * font; /* The font to show label in. */ 

XtJustify justify; /* Justification for the label. */ 

String memj_name; Popup menu name */ 

/* private resources. */ 

Boolean set_values_area_cleared ; /* Remember if we need to unhighlight. */ 

GC nonn_gc; /* noral color gc. */ 

GC rev_gc; /* reverse color gc. */ 

GC normjgray^jc; /* Normal color (grayed out) gc. */ 

GC invert_gc; /* gc for flipping colore. */ 

Dimension leftj>itmap_width; /* size of each bitmap. */ 
Dimension left_bitmap_height; 
Dimension right_bitmap_width; 
Dimension right_bitmap Jieight; 
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} SmeBSBprPart; 



* Full instance record declaration 

< 

* 



typedef struct _SmeBSBprRec { 

ObjectPart object; 

RectObjPart rectangle; 

SmePart sme; 

SmeBSBprPart smejbsb; 
} SmeBSBprRec; 



* Private declarations. 



#endif /* JCawSmeBSBPprJi */ 
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include/wave, h 



i/inrliirip 
rr ulwlUUC 


< Xll/Xlib h> 


# inciuae 


x Al 1/ J\UIU.U ^ 


# include 


vAI 1/ AalOIIl.n 


# include 


< Al 1/ Aaw/caraiiiais.n ^ 


^include 


< a1 l/otnngueis.n ^ 


# include 


< XI 1/Xmu/Xmu.n > 


^include 


< XI 1/Xaw/Command.h > 


# include 


<X11/Xaw/List.h> 


^include 


<XU/Xaw/Box.h> 


^include 


< XI 1/Xaw/Fonn.h > 


^include 


< XI 1/Xaw/Scrollbar.h > 


^include 


< XI 1/Xaw/Vicwport.h > 


^include 


< XI 1/Xaw/AsciiText.n > 


^include 


< XI 1/Xaw/Dialog.h > 


^include 


< XI 1/Xaw/MenuButton.n > 


^include 


< XI 1/Xaw/SunpleMenu.h > 


^include 


< XI 1/Xaw/SmcBSB.n > 


^include 


< XI 1/Xaw/Toggle.n > 


^include 


SmeBSBpr.n 


^include 


PullRightMenu.0 


^include 


<X11/Sbell.h> 


^include 


<Xll/cursorfont.h> 


#defme 


STRLEN 100 


^define 


NAME_LEN 20 


^include 


° Image. h" 


^include 


'Message. h" 


^include 


<dirent.h> 


^include 


<math.h> 
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^include <stdio.h> 
include "Palette.h" 
^include "Icon.h" 

#define PLOT_DIR "graphs" 

^define PLOT_EXT "plot" 

#dcfinc ELLA_IN_DIR 

#define ELLAJNJEXT ".eli" 

^define ELLA_OUT_DIR "." 

#define ELLA_OUT_EXT ".elo" 

#define VID_DIR "videos" 

^define VID_EXT ".vid" 

#define IMAGE_DIR "images" 

#define BATCH_DIR "batch" 
^define BATCH_EXT ".bat" 

ifdefine KLICS_DIR "impon" 

^define KLICS_EXT ".klics" 

#define KUCS_SA_DIR "import" 

#define KLICS_SA_EXT ".klicsSA" 

typedef enum { 

TRANS None, TRANSWave, 

} TransType; 

typedef enum { 

MONO, RGB, YUV, 
} VideoFormat; 

extern String ChannelName(3][4]; 

#define negif(bool,value) ((bool)?-( value): (value)) 
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typedef struct { 

String name; 

Pixmap pixmap; 

unsigned int height, width; 
} IconRec, *lcon; 

typedef void (*Proc)(); 
typedef String *(*ListProc)0; 
typedef Boolean (*BoolProc)(); 

typedef struct { 
String name; 
WidgetClass widgetClass; 
String label; 

String hook; /* menuName for smeBSBpiObjectClass */ 
} Menultem; 

typedef struct { 

String name, button; 

ListProc listj>roc; 

String action jiame; 

Proc action j>roc; 

caddr_t action^closure; 
} Selectltem, ^Selection; 

typedef struct { 

TransType type; 

int space[2]; 

Boolean dim; 
} WaveletTrans; 

typedef union { 
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TransTypc type; 
WaveletTrans wavelet; 
} VideoTrans; 
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typedef struct _VideoRec 
char namefSTRLEN]; 
char path[STRLEN]; 
char filesfSTRLEN]; 
VideoFormat type; 
Boolean 
Boolean 



{ 



/* Name of this video name.vid */ 
/* Path to frame file(s) */ 
/* Name of frames filesOOl if not name */ 
/♦ Type of video (MONO.RGB.YUV) */ 
disk; /* Frames reside on disk rather than in memory */ 
gamma; /* Gamma corrected flag +/ 



Boolean 
int rate; 



negative; 



/* Load negative values in data */ 
/* Frames per second */ 
int start; /* Starting frame number */ 

int size[3]; /+ Dimensions of video after extraction x f y and z */ 
int UVsample[2]; /* Chrominance sub-sampling x and y */ 

int offset; /* Header length */ 

int cols, rows; /* Dimensions of video as stored */ 

int x_offset t y_offset; /* Offset of extracted video in stored */ 



VideoTrans trans; 
int precision; 
short **data[3]; 
struct _VideoRec *next; 
} VideoRec, *Video; 



/* Transform technique used */ 
/* Storage precision above 8 bits */ 
/* Image data channels */ 
/* Next video in list */ 



typedef struct { 

Video video; 

char name[STRLEN]; 
} VideoCtrlRec, *VideoCtrl; 

typedef struct _PointRec { 
int location(2]; 
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int usage; 

struct PointRec *next; 
} PoimRec, *Point; 

typedef struct _FrameRec { 

Widget shell, image_widget, point_merge_widget; 
Video video; 

int zoom, frame, channel, palette; 
Boolean point_switch, pointjnerge; 
Point point; 
Message msg; 
struct FrameRec *next; 
} FrameRec, *Frame; 



#define NO_CMAPS 6 

typedef struct _BatchRec { 
Proc proc; 

caddr_t closure, calljiata; 
struct _BatchRec *next; 
} BatchRec, "Batch; 

typedef struct { 

char homcfSTRLEN]; 

XtAppContext app_con; 

Widget toplevel; 

int noicons; 

Icon icons; 

Video videos; 

Frame frames; 

Point points; 

Palette palettes; 
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int no_pals; 
String parse_file; 
String parsejoken; 
FILE *parse_fp; 
XVisuallnfo "visinfo; 
int levels, rgbjevels, yuv_levels[3]; 
Colonnap cmaps(NO_CMAPS]; 
String batch; 
Batch batch Jist; 
Boolean debug; 
int dither[16][16]; 
} GlobalRec, *Global; 

typedef struct { 

Widget widgets[3]; 

int max, min, *value; 

String format; 
} NumlnputRec. *NumInput; 

typedef struct { 

Widget widgets[2]; 

double max, min, *value; 

String format; 
} FloatlnputRec, *FloatInput; 

extern Global global; 

/* InitFrame.c */ 

extern Video FindVideoO; 

/* Pop2.c */ 
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extern void NAO; 
extern Widget FindWidgetO; 
extern void DestroyO; 
extern void FreeQ; 



/* Storage.c */ 

extern void NewFrameO; 
extern void GetFrameO; 
extern void SaveFrameO; 
extern void FrccFrameO; 
extern void SaveHeaderO; 
extern Video CopyHeaderO; 

/* Message.c */ 
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extern void TextSizeO; 

extern Message NewMessageQ; 

extern void MessageWindowO; 

extern void CloseMessageO; 

extern void MprintfO; 

extern void DprintfO; 

extern void EprintfO; 

extern void MflushO; 

/* Icon3.c */ 

extern void FillFonnO; 

extern void FillMenuO; 

extern Widget ShellWidgetO; 

extern Widget FonnatWidgetO; 

extern void SimpieMenuO; 
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extern int TextWidthO; 
extern Icon FindIcon(); 
extern void NumlncDecO; 
extern void FloatlncDecO; 
extern void Change YN(); 
extern XFontStruct *FindFont(); 
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DATA COMPRESSION AND DECOMPRESSION 
GREGORY KNOWLES AND ADRIAN S. LEWIS 
M-2357 US 
APPENDIX B-l 
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630X0 "asc Tcp Octave 



seg 


' klics ' 




macro 






TOPX 


&DG , 4HG, &old, &XX 




swap 


&HG 


; HG=G1H0 


move . w 


iDG,&XX 


; XX=G0 


neg.w 


&DG 


; DG=D(-G0) 


add . w 


&HG , &DG 


; DG=DD 


add.w 


&XX,&HG 


; HG=G1D 


swap 


&HG 


; HGaDGl 


move . 1 


&DG,&old 


; save DD 


endm 






macro 






TOPY 


&HG0, &new0, &HG1. fcnewl, &XX 


move . 1 


&newO,&XX 


• read HG 


move. 1 


&nevl,&HGl 


• read HG 


move. 1 


&HG1,&HG0 ; copy HG 


add. 1 


&XX.&HG1 ; nevl=HlGl 


sub.l 


&XX.&HG0 ; newOsHOGO 


en dm 






macro 






TOPBLOCX 


&DG0, &HG0, &newO, &old0. 


&DG1, &KG1, 


TOPY 


&KG0 , inewO , &HG1 , tnewl , 4 XX 


TOPX 


&DG0 , SlHGQ , &old0 , tXX 




TOPX 


&OG1 , &HG1 , Soldi » &XX 




endm 






macro 






TOPH 


&DG, &HG, taev, &old, &XX 


move . 1 


inew, &HG 




TOPX 


&DG,&HG,&old,iXX 




endm 






macro 






TOPE 


&DG, &old, iXX 




move. 1 


&DG,&XX 


XX-DG 


swap 


&XX 


XX=GD 


move . w 


&XX.&DG 


DG=DD 


move. 1 


&DG,&old 


save DD 
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endn ^ 






T cpBwd 


rvwc &x? 


CRT 




?S 


PXCORD 


3 




src 


OS. L 


i 




dsz 


DS.L 


1 




width 


3S.w 






r.e lght 


2$ ^ 






• 


ENDR 








link 


a6. *0 


: no local variables 




Ulw V QIU • 4 


ui U ' / a. J * a 3 , * \ a / J 






movea . 1 


PS . src ( a6 ) ,a0 


; read src 






rs . xieignc i ao / » u / 


* itfaQ neiynt 




move . 1 


PS. width (a6) ,d6 


; read width 


• 


move . 1 


aO. ai 






move . 1 


PS . ast ( ab ) , al 


; read dst 




move . 1 


d6.dS 


; inc a width 




add. 1 


d5.d5 


; inc**2 




move . i 


d5. a4 


; save inc ' 




Xsr.l 


1 1 , d7 






SXlDQ . 1 


$2 . d7 






lsr.l 


«2.d6 


; width/ =4 




suboj • X 


» * * uo 


; width* = 2 




move 1 




t ccount swLutn 




move • 1 


f aO 1 + Ad 
\ aw / ~ t uu 




edoi 


TOPH 


dO.dl, <a0>*, fal)*.d4 






TOPH 


dl.dO, <a0>+, <al)*.d4 






dbf 


d5 9dol 


, wn lie a • « *ccou4it 




TOPH 


doidl, (a0>+. (al)4.d4 






TOPE 


dl, (al>*,d4 




9do2 


move . l 


a0,a2 


; newO=newl 




move • 1 


al,a3 


; oldO=oldl 




aUQd . 1 


a4, aO 


; nevl*sinc 




adda. 1 


a4,al 


; oldl*=inc 




move . 1 


d6.d5 


; ccount -width 




TOPV 

iwr. 


d2, (a2)*,d0. (a0)*.d4 




9dc2 


TOPBLOCX 


d2.d3, (a2)*, <a3>+,d0,dl. 


(aO)*. (al)+,d4 




TOPS LOCK 


d3.d2, <a2>*. <a3)*.dl.d0. <a0>*. (al)*.d4 




ODE 


d5.8do3 


; while -l!=--ccount 




TOPBLOCK 


d2,d3. Ia2>*. (a3)*,d0,dl. (a0>+, (al)*,d4 




TOPE 


dl,(al)*,d4 






TOPE 


d3, (a3)*,d4 






dbf 


d?,9do2 


; while -1 ! =- -height 




move . 1 


d6,d5 


; ccountawidth 




add.! 


•I,d5 


; dO* - newO+* 


<?do4 


move. 1 


(a3)+. (al)* 


; copy prev line 




move. 1 


(a3)+, tal)* 






dbf 


d5, 9do4 


; while -l!a--ccouat 




movem. 1 


<a7)«.,d4-d7/a3-a5 


; restore registers 
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unlk a ^ ; remove locals 

zzs ; return 

ENDFUNC 
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© Copyright 1993 KLICS Ltd. 
All rights reserved. 



690X0 Tafcle Loocjp RGB/YUV code 



machine MC68030 

seg 'Jclics* 

if &TYPE( 'segM*' UNDEFINED' Chen 

seg &seg 

endif 

MKT ABLE FUNC EXPORT 

PS RECORD 8 

Table DS.L 1 
ENDR 

link a6.#0 

movem.l d4 -d7/a3-a5 . - (a7 > ; store registers 

move.l PS. Table Ia6) . aO .-Table is (long) (2U+512) ( long) ( 512 - ( 6 

clr.l dO ;U value 

SMaJceLoop 



move. w 


*512.dl 


;512 


move. 1 


d0,d2 


;0 


move. w 


d2.d3 


;U 


add. w 


d2,d2 


;20 


add.w 




;2U ♦ 512- 


lsr .w 


*2.d2 




move.w 


62, (a0) + 


; Place 1st word 


move . w 


62, iaO)* 


; Place 2nd word 


add.w 


d3.03 


;2U 


move . w 


d3,d2 


;2U 


add. w 


d3.d3 


- ;4U 


add.w 


d2.d3 


;6U 


asr . w 


*4,d3 


.-6U/16 


sub. w 


d3,dl 


;512 - (6U/16) 


lsr.w 


#2,dl 




move.w 


dl, (aOU 


.Place 1st word 


move.w 


dl. (a0) + 


; Place 2nd word 


add.w 


#l,dO 




CTRp.W 


#$0200. dO 




bne 


0MakeLoop 




move . 1 


#$00000200. dO 


;U value 


clr.l 


d4 




SMakeNegLocp 






move.w 


#512. dl 


;512 


move . w 


d0.d2 


;U 
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or . v 


=*SFC00,d2 




nove . w 


d2.d3 


;U 


add. w 


62.62 


;2U 




dl d2 


■ 2U * 512 


asr . v 


• 2.12 




move . w 


d2, (aO) * 


■Place 1st word 


move . w 


, ( au i ♦ 


Place 2nd word 


add. v 


d3.d3 


2U 


move. v 


d3.d2 


2U 


add. v 


d3.d3 


4U 


add. v 


d2,d3 


6U 


asr . v 


#4,d3 


An y i ft 

OU/10 


sub. w 


d3 '. dl \ 


512 - (60/16) 


asr . v 


*2,dl 




move . w 


dl,(aO>* 


Place 1st word 


move. v 


dl.(aO)* 


Place 2nd word 


add.l 


11. dO 




add.l 


#l,d4 




cmp.w 


#$0200. d4 




bne 


eMaJteUegLoop 




mo vem . 1 


(a7)*,d4-d7/a3-a5 


rescore resist 



unlX a6 ; remove locals 

res ; return 



ENDFUNC 



macro 




FIXOV 

• 


&V, iSPl, £S?2 


mov«. w 


&V.&SP1 


clr.b 


&SP1 


andi. w 


#$3FFF.&SP1 


sne 


&SP1 


best 


#13,&SP1 


seq 


&SP2 


or .b 


&5PI.SV 


and. w 


&SP2.&V 


swap 


&V 


move . w 


&V.4SP1 


clr.b 


&SP1 


andi. w 


#$3FFF,&SP1 


sne 


&SP1 


btst 


#13,&SP1 


seq 


&SP2 


or.b 


&SP1,&V 


and. w 


&SP2.&V 


swap 

* 


&v 


endm 




if &TYPE< 'seg' )*' UNDEFINED 


s eg 


&aeg 


endif 




YUV2RGB4 FONC 


EXPORT 



PS RECORD B 

Table DS.L 1 
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pixjnap DS.L 




1 


r 


OS. L 




1 




CS.L 




1 


V 


DS. L 




1 


area 


CS. L 




1 


width 


DS.L 




I 


cols 


3S. L 




i 


* 


HNDR 






IS 


RECORD 




0 . DECR 


inc 


DS.L 




1 


width 


DS.L 




1 


fend 


DS.L 




1 


count 


DS.L 




1 


LSxze 


EQU 




* 


* 


ENDR 






•void 
M 


YUVtoRCBtPtr 


TablePtr. long *pixmap 


•long 


inc. lwidth. fend. count; 




a0 - Y0, 


al 


- Yl. a2 - u, a3 - V 




dO . . 6 - 


used, d7 - count 




link 




a6. tLS.LSize 




mo vera . 1 




d0-d7/a0-a5, -<a7) 




move . 1 




PS.pixmap(a6> ,a4 




move . 1 




a4,a5 




move . 1 




PS.Y<a6> ,a0 




move. 1 




aO.al 




move. 1 




PS.U(a6) ,a2 




move. 1 




PS.V(a6) ,a3 




move. 1 




PS.area(a6) ,d7 




isl.l 




«2,d7 




add.l 




a4.d7 




move. 1 




d7,LS.fend(a€) 




move . 1 




PS. width <a6> ,d5 




move. 1 




d5.d7 




asr . 1 




#l,d7 




subq. 1 




#l,d7 




move . 1 




d7. PS. width (a6) 




add.l 




d5,d5 




add.l 




dS.al 




add.l 




dS.dS 




move. 1 




d5,LS. width (a6) 




move . 1 




PS.cols(a6> ,d4 




Isl.l 




• 2,d4 




add.l 




d4,a3 




add.l 




d4, d4 




sub.l 




d5,d4 




move. 1 




d4.LS.incia6) 




move. 1 




a6,-<sp) 




move.l 




PS.Table(a6) , a6 



a4 - pmO, aS - prol 



; save locals 

; store registers 

; pmOspixznap 

; pmlapmO 

; Y0=Yc 

; YlsYO 

; U-Uc 

; VaVc 

; fends area 

; fend<<=2 

; t end* -pmO 

; save fend 

; widthswidth 

; count awidth 

; count >>■! 

; count -=1 

; save width 

; width* =2 

; Yl*=width 

; width *s2 

; save width 

; incscols 

; inc«*2 

; pml+sinc 

; cols«=2 

; inc now 2*cols-widtn bytes 

; save inc 



Colors wanted are: 

RED s (Y * 2V ♦ 512) 

GREEN = {Y - V ♦ 512 - 
BLUE * (Y * 2U ♦ 512) 



(Mo 



/ 4 

(6U/16)) / 
/ 4 



UTable pare is for 12V ♦ 512) 
UTable pare is for (512 - (60 
UTable pare is for (2U * 312) 
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dl - ra^d2 - ga. d3 - ba. d4 

mcve.v (a2)+,d2 

beq SDoOuickU 

and.* *S03FF,d2 

move.l (a6,d2 . w # 8) ,d3 

move. 1 d3,d6 

move. 1 4 (a6.d2 .W8> ,d5 
■SDidOuickU 

move.w (a3)*,dl 

beq dDoCuickV 

move.w dl,d4 

asr.w #2,dl 

sub.w dl.dS 

move . w d5 , 62 

swap dS 

move . w d2 , d5 

move .1 d5 . d2 

and.w ♦S03FF,d4 

move. 1 (a6, d4.w»8) ,d4 

move . 1 d4 , dl 

bra iTestEnd 



:Comp?ict : Table. a 
- rb, dS - gb/512, d6 - bb 

; U 

; BLUE. Get (2U ♦ 512) /4 for Blue : (y ♦ 
;Oup for second pair 

;GR£OJ, Get (512 - (6U/16M/4 for Gree 

; V 

;if zero chen handle using the quick m 
; GREEN, Get (312 - (6U/16) - V)/4 for • 



;Dup for second pair 

; RED, Get (2V ♦ 512J/4 for Red a (Y ♦ 



3Do0uickU 

move . 1 
move. 1 
move , 1 
bra 

SDoOuickV 

move.l 
move. 1 
move.l 

GTestEnd 



*S00800080,d3 

d3.d6 

d3.d5 

«DidOuickU 



d5,d2 

#$00800080, d4 
d4.dl 



; add Ya to 

move. 1 

asr.w 

swap 

asr.w 

swap 

add.l 

add.l 

add.l 



; BLUE, Get (2U ♦ 512) /4 for Blue * (Y ♦ 
;Dup for second pair 

; GREEN, Get (512 - (6U/16U/4 for Gree: 



;GREEN f Get (512 - (6U/16) - V) /4 for • 
;RED. Get (2V * 512) /4 for Red » (Y ♦ 
;EXtp for second pair 



RGB values - FETCHY (aO) dO, dl. d2, d3 

( aO ) ♦ , dO ; Y 

#2,d0 

dO 

#2.d0 



dO 
dO.dl 
d0,d2 
d0.d3 



Y is -128 
RED, Get (Y* ?V 
GREEN. Get (Y 



to *127 

♦ 512) for Red » (Y 
(512 - (60/16)) - V) 



BLUE. Get (Y + <2U * 512) for Blue s f 



add Yb to RGB values - FETCHY2 (ai) *, d0.d4,d5, d6 



move . 1 
asr.w 
swap 
asr.w 
swap 
add.l 
add.l 
add.l 



<al)*,d0 

•2,d0 

dO 

*2,d0 
dO 

d0.d4 
dO.dS 
d0.d6 



; Y 



;Y ia -128 to +127 

; RED* Get (Y* 2V * 512) for Red = (Y ♦ 
;GREO», Get (Y ♦ (512 - (6U/16)) - V) 
; BLUE, Get (Y + (2U ♦ 512) for Blue s ( 



move .1 dl , dO 

or.l d4,d0 

or.l d2,d0 

or.l d3,d0 

or.l d5,d0 
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3ok 



9do2 



or. i 

and.l 
br.e 



l Engineering :Klic3Ccde:CompFicc : Table. a 

^ d5.d0 



'SFFOOFFOO.dO 
Sover 



save RGBa 



lsl . 1 


* 0 . Q.C 


or I 


G J , 


rr.ove . 1 


3- , d3 


swap 


d3 


move . w 


d2,d3 


swap 




move . w 


d2.dl 


move . 1 


dl, (a4)* 


move . 1 


d3. <a4)* 


; save 


RGBb - MKRGB 


Isl.l 


#8,d5 


or.l 


d6,d5 


move . 1 


d4,d6 


swap 


d6 


move. w 


d5.d6 


swap 


d5 


move . w 


d3.d4 


move. 1 


d4, (a5)-f 


move . 1 


d6, ta5)* 


dbt 


d7,3do 



move.l (sp)*,a6 

adda.l LS.xnc(a6) ,a4 

adda.l LS.inc(a6),a5 

adda.l ls. width ( a6 ) ,a0 

exy.l aO.al 

move.l PS.width<a6) ,d7 

cmpa.l LS.fend(a6) , a4 

blew Gdo2 

movem. 1 < a7 ) ♦ , dO -dVaO-a5 

unlk a6 

res 



move.l a6.-(sp> 

move .1 PS . Table <a6 ) . a6 

bra @do 



if overt low 



C^COCC (12) 
G=GBGB (12) 
B=0R0R (12) 
BaOROR (21) 
B=0RCB (2) 
G=GBGB (21) 
R=0RGB (1) 
*RGB***rgb (li 
•RGB**=rgb (2) 



CCOCO (12) 
G=GBCB (12) 
B=0ROR (12) 
B»0R0R (21) 
B=0RCB (2) 
G=GBGB (21) 
RaORGB (1) 
•RGB**=rgb (1) 
•RGB^^.rgb (2) 

while 



pntO*«inc 

pml>=inc 

Y 0*«width 

Y1<->Y0 

counc -width 

pmO<f enci* 

while 

restore registers 
remove locals 



return 



GFixIt 

btst 
beq 
and. 1 
GDlTopNotNeg 
best 
beq 
and. 1 
or.l 

90lT0pNot?O3 



•31, dO 

CDlTopNotNeg 
#S0O0OFrFF.d0 

#24, dO 

GDlTopNOtPos 

#$oooorFrr,dO 

#$00FF00O0.d0 



btst 
beq 



#15, dO 

ODIBotNotNeg 



;See if upper word went nagative 
; Pin at zero 

; See if upper word went too positive 

;Mask old data out 
;New data is maxed 



■See if lower word went negative 
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and. 1 


t$FFFF0OO0.d0 


eDlBocNocNeg 




besc 


• 8,d0 




SDlBotNocPOS 


and. 1 


tSFPFFOOOO.dO 


or. 1 


•SOOOOOOFF.dO 


SDlBotNotPoa 


res 





;Pin at zero 

.See if lower word wenc :oo positive 

;Mask old daca out 
;New data is maxed 



Oover 

move . 1 
bsr 

move. 1 



dl.dO 

SFixlt 

dO,dl 



move .1 d2 , dO 

bsr tfFixIt 

move .1 dO . d2 

move .1 d3 , dO 

bsr 8FixIt 

movt.l d0,d3 

move.l d4.d0 

bsr 9FixIt 

move.l d0,d4 

move.l d5,d0 

bsr 9Fixlc 

move.l d0,d5 

move.l d6.d0 

bsr QFijcit 

move.l d0,d6 



bra 9 ok 

END 
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63000 Klics Utilities 



seg 'klics' 
KLCopy FUNC EXPORT 



KLCOPYishort -sre, shore *dst. inc area); 



PS 


RECORD 


8 




sre 


DS.L 


1 




dst 


DS.L 


1 




end 


DS.L 


1 




• 


ENDR 








liny 


a6,#0 


; no local variables 




move . 1 


PS.src(a6) , aO 


; short *src 




move . 1 


PS. dst (a6) ,ai 


; short "ast 




move . 1 


PS.end(a6) ,d3 


• long area 




lsr.l 


M .d3 


; in words (x8) 


3do 


subq.l 


U.dJ 


■ area-«l 


move. 1 


ia0)+, lallt 


• *dst*+a*src*+ 




move. 1 


laON, (al)* 


# dst**»*src'*-f 




move.l 


(aOU, (al)^ 


•d«e*+»*src*f 




move. 1 


taO)*, (all* 


•dst**»"src*+ 




move . 1 


(a0)* ( (al)^ 


•dst**»»src*^ 




.-nove . 1 


(a0)*,<al)* 


*dst**3*src** 




move . 1 


(aO)*.(ai)+ 


•dst*+= - src+* 




move: 1 


<aO)+,ial)+ 


•dst**3»src+* 


• 


dbf 


d3 , 6do 


if -l!s--area goto do 




unlk 


a6 


remove locals 




rts 




return 




ENDFUNC 






KLHalf 
* 


FUMC IX PORT 




KLHALF (short 


•sre, shore *dst. long width, long height); 


* Dimensions of 
• 


dst (width, height) are half that of sre 


PS 


RECORD 


8 




sre 


DS.L 


1 




dst 


DS.L 


1 




width 


DS.L 


1 




height 


DS.L 


1 




• 


ENDR 








link 


a6.*0 


no local variables 




mo vera. 1 ( 


d4, -(a7) ; 


store registers 




move . 1 


PS.src(a6>,aO 


short *src 




move . 1 


PS. dst *a6\ . al 


short *dst 
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move . 1 


mPS . width (a6 ) , d2 




move . 1 


PS hpicrhrfAAl A\ 

* w . lie i^ilL lOOJ i UJ 




subq . 1 


#l.d3 


9do_y 


Tiove . 1 


d2. d4 




i s: . 1 


#2 , d4 




sxibq . 1 






P".OV© . 1 


I art \ - >jri 




nove . w 


idU 1 ♦ , QU 




*HHrr 1 

OUUtj ■ * 


* * . au 




nove . 1 


dO. (al) + 




move . l 


(aO) «-,d0 




move . w 


» AU J ▼ * QU 




addq. 1 


12 , aO 




move . 1 


dO, <al>* 




dbf 


d4 , 9do_x 




adda . 1 


d2.a0 




adda. 1 


d2,a0 




adda. 1 


d2.a0 




adda. 1 


d2,a0 


• 


dbf 


d3 , 0do_y 




mo vem . 1 


(a7)+,d4 




unlk 


a6 


• 


res 






ENDFUNC 




KLZero 


FTJNC 


EXPORT 


KLZERO ( shore 

• 


•data, iat area); 


PS 


RECORD 


8 


daca 


DS.L 


1 


end 


DS.L 


1 


• 


ENDR 




* 


link 


a6.#0 




move. 1 


PS.data(a6) ,a0 




move . 1 






lsr.l 


#3,d0 




suoq. X 


»l.d3 




clr.l 


(aO)* 




clr.l 


(aO)* 




clr.l 


taO>* 




clr. 1 


(a0>* 




dbf 


d3,fldo - 




unlJc 


a6 




res 
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long width 
long height 
height - = 1 
countswidch 
count /= 2 
count- =1 
dO=*src++ 
d2 = B crcf* 
src*=l short 
*dst+*=dO 
dOa^src*-* 
d2»»src++ 
src+=l short 
•dst**=dO 

if -l!=--width goto do_x 
skip a quarter row 
skip a quarter row 
skip a quarter row 
skip a quarter row 
if -l!s--height goto do_y 

restore registers 
remove locals 
return 



no local variables 

short *data 

long area 

in words (x4) 

area-sl 

•dst ♦♦■•sre** 

*dst**=*src** 

•dst**a*src+* 

•dst+*=*src** 

if -l!»--area goto do 

remove locals 
return 



CLEARA2 FUNC 

move. 1 
rts 



EXPORT 

• 0,a2 



END 
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* © Copyright 1993 KLICS Limited 

• All rights reserved. 

Written by: Adrian Lewis 



typedef ?cruct • 



ir.t 


bpf_in, 


/• 


User 


- Bytes per frame in input stream • / 




cpf_out . 


/• 


User 


- Bytes per frame in output stream V 




buf_size; 


/• 


User 


- Buffer size (bytes) •/ 


Boolean 


intra. 


/• 


Calc 


- Compression mode intra/inter •/ 




auto_q. 


/• 


User 


- Automatic quantization for rate control 




buf_sw; 


/• 


User 


- Theoretical buffer on/off •/ 


float 


quant , 


/• 


User 


- Starting quantiser value ♦/ 




thresh. 


/• 


User 


- Threshold factor •/ 




compare, 


/• 


User 


- Comparison factor •/ 




base (5] ; 


/• 


User 


- Octave weighting factors V 


mt 


buffer. 


/• 


Calc 


- Current buffer fullness (bytes) */ 




prevbytes , 


/• 


Calc 


- Bytes sent last frame •/ 




prevquacc ; 


/* 


Calc 


* Quantisation/activity for last frame */ 


double 


tmp_quant : 


/• 


Calc 


- Current quantiser value quant */ 



) KlicsCDataRec; 

typedef struct ( 

KlicsSeqHeader seqh; 

KlicsFrameHeader f rmh; 

KlicsEDataRec encd; 

Buffer txif; 
) KlicsEFec, *KlicsE; 



SI IHSTITI PT SHFFT fRI ti£0f\ 



WO 94/23385 



PCT/GB94/00677 



657 



Engineering :KlicsCode:Co^p?ict : KlicsDec2.a 



© Copyright 1993 KLICS Limited 
All rights reserved. 

Written by: Adrian Lewis 



680X0 KlicsDecode code 

"ast code fcr: 

3/2 octave input stream 
2/1 octave output image 



. seg 
include 
include 



' klics ' 
'Bits3.a* 
'Traps .a • 



machine 



MC68030 



Data scream readers: 

XDELTA. XVALUE, SKIPHUFF, XINT 



macro 
XDELTA 

buf.rinc 
buf _gec 

beq.s 
moveq 
buf_get 
bne.s 

Sdopos buf_get 
dbne 
bne.s 

move . 1 
snnq.b 
lsr.l 
andi . w 
add. w 
bra. s 

Ofndpos neg.w 
addq. 1 
bra.s 

Odoneg but jet 
dbne 
bne.s 

move. 1 
subq.b 
lsr.l 
andi .w 



taddr, tatep, &ptr, &data,&bno, aspare 



&ptr,idata,ibno 
4data, ibno 
9 quit 
#6, A spa re 
adata, &bno 
' Gdoneg 

4 data. ibno 
&spare, 9 dope a 
Qfndpos 

adata, & spare 
*7,£bno 
4bno, & spare 
#S007F.aspare 
#8 , & spare 
flwrite 

a spare 
#7 , aspare 
Owxite 

&data*&bno 

aspare,9doneg 

Qfndneg 

&data, & spare 
#7,tfano 
&bno, & spa re 
*S007F,&spare 



if zero write 
set up count 
read sign 

if negative - > doneg 



if 



-spare! I 



sparesdata 
bno-=6 
spare >>=bno 
spare AND* mask 
spare* a9 



; bits-=bies 
; bits+=>8 



if — spare! s-l 



sparesdata 
bno-»6 
spare»sbno 
spare AND» ma*k 
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add.w ^ 
neg . w 
bra. s 


*8.4spare 

ispare 

fiwrite 


: spare*=9 


?fndneg subq.l 


•7 , ispare 


; level- =8 


?wri:e lsl.w 
swap 
add. w 
swap 
add . w 

9quit 


istep. ispare 
iscep 

istep. ispare 
iscep 

ispare, iaddr 


; level<<=step 
; 'addrsdelca 


en dm 






macro 
XVALO 


iaddr, iscep. ipcr, idaca. ibno. ispare 


c lr . w 

buf_rinc 

buf_gec 

beq. s 

moveq 

buf^gec 

bne. s 


& spa re 

ipcr, idaca, ibno 

idaea. ibno 

9 quit 

#6 , & spare 

idaca, ibno 

@doneg 


; if zero wrice 
; sec up count 
; read sign 
; if negative -> 


Sdopos buf^gec 
dbne 
bne. s 


idaca. ibno 
ispare. 9dopos 
. 9fndpos 


; if --spare!*- 1 


move . 1 
subq.b 
Isr.l 
andi .w 
add.w 
bra . s 


idaca, ispare 
#7, ibno 
ibno, & spare 
•S007F. ispare 
#8 , &spare 
flwrite 


; sparesdaca 

; bno - = 6 

; spare»"bno 

; spare AND* mask 

; spare* » 9 


@£ndpos neg.w 
- addq.l 
bra. s 


& spare 

*7,&spare 

dwrice 


; bits-abits 
; bits* =8 


idoneg buf_get 
dbne 
bne.s 


idaca, ibno 
& spare, Gdoneg 
flfndneg. 


; if spare i=-l 


move . 1 
subq. b 
Isr.l 
andi . w 
add.w 
neg . w 
' bra. s 


idaca, ispare 

*7,&bno 

ibno, ispare 

IS007F. ispare 

*8.&spare 

ispare 

ewrice 


: sparesdaca 

; bno- =6 

; spare>>»bno 

; spare AND* mask 

; spare* =9 


Gfndneg subq.l 


•7 , ispare 


; level-s8 


ewrice lal.w 
swap 
add.w 
swap 
move . w 


istep, ispare 
iscep 

iscep, ispare 
iscep 

ispare. iaddr 


; level<<»scep 
; *addr» level 



Squic 



endm 
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Tiacro 
XVAL1 

clr.w 
buf.rinc 
bu£_gec 
beq. s 
moveq 
buf _get 
bne . s 

(Jdopos buffet 
dbne 
bne. s 

move . 1 

subq.b 

lsr.I 

andi . w 

add.w 

bra.s 

Gfndpos neg.w 
addq.l 
bra. s 

3doneg buf_get 
dbne 
bne. a 

move. 1 

subq.b 

lsr.I 

andi . w 

add.w 

neg. v 

bra.s 

9fndneg subq.l 

ewrice lsi.w 
Gquit roove.w 

endm 



&addr . &step. &p: r . idaca, ibno, Aspare 



&spare 

*ptr. &data, &bno 
&data,&bno 

• 6.5ispare 
&daca, ibno 
Gdoneg 

&data, &bno 
&spare, 9 dopes 
ifndpos 

&data,&spare 

&bno, & spars 
#$007F, & spare 
»8,&spare 
Gvrite 

&spare 
♦7. ispare 
Gvrite 

&data, ibno 
4 spare. 9doneg 
dfndneg 

Adata, L spare 

#7,4fano 

&bno, & spare 

*$007F,&spare 

*8,&apare 

& spa re 

dwrite 

*7, & spare 

&step, & spare 
&spare,&addr 



it zero write 
sec up count 
read sign 

iC negative -> doneg 



-spare! »-l 



spare=data 
bno-«6 
spare >>=bno 
spare ANDs mask 
spare* =9 



bita-=bits 
bits*»8 



it 



•epaxei 



•pare »data 

bno-s6 
spars»«bno 
spare AND* mask 
spar •♦•9 



level-r8 

level«=step 
*addr=lev«i 



9 do 



9 end 
flquit 



macro 
SKIPHUFF 

buf_get 
beq. s 
buf^get 
moveq 

buf_get 
dbne 
bne. a 

subq.b 
buf_rinc 



fcptr, £data.&bno.&spare 



&daca,£bno 
9 quit 

&daca,ifano 
*6 , & spare 

fcdaea.fcbno 
& spa re, 9do 
9 end 

•7, ibno 

&ptr,&data # ibno 



if zero quit 
skip sign 
set up count 



if --spare* =- 1 



bno-*6 
till buffer 



endm 
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ibits,. iaddr . iscep. &pt r. idata. ibno 



Note: half.q 13 missing 



3pos 
Gcont 



cuf_rinc 


4pcr. tdaca. ibno 




move . 1 


idata.dO 


; resuitsdaca 


sue. b 


ibits. ibno 


; dl-=bits-l 


subq.b 


* 1 . ibno 


; dl-=l 


lsr.l 


ibno, dO 


; resulo>=bno 


clr.l 


dl 


• dlsO 


bset 


ibits.dl 


• dl(bits]=l 


aubq. 1 


• l.dl 


dlamask 


best 


&bits.d0 


sign? 


beq. 3 


epos 


if positive goto pos 


and. 1 


dl,d0 


apply mask leaving level 


neg.l 


dO 


level -alevel 


bra. 5 


econc 


goto cont 


and. 1 


dl,dO 


apply mask leaving level 


lsl.1 


&scep.d0 


level<<=step 


move . w 


dCiaddr 


•addr»result 


endm 







macro 

xint Abies. ieddr . ist ep. iptr . idata . ibno 

Hardware compatable version: sign mag ( lsb->msb) 



buf_rinc 


iptr, idata, ibno 




move . 1 


idata. dO 


; resultsdata 


sub.b 


ibits.ibno 


; dl-«bits-l 


subq.b 


#1, ibno 


; dl-si 


lsr.l 


ibno, dO 


; tentp>>«bno 


clr. 1 


dl 


; resultsO 


swap 


ibno 


; use ire* word 


move. w 


ibits. ibno 


; bno= one. bits 


subq. w 


*l,ibno 


; countsbits-2 


lsr.l 


H.dO 


; shift msb from remp 


roxl . 1 


#UdX 


: into lsb of result 


dbf 


ibno. «sh£t 


; for entire magnitude 


swap 


ibno 


; restore bno 


bese 


#0. dO 


; sign test 


beq. 3 


dpos 


; if positive -> pos 


neg. 1 


dl 


; results -result 


lsl.l 


istep.dl 


; result<<sstep 


move.w 


dl. iaddr 


; »addraresult 


endm 







Block data read/write: 
VOID, STILL, SmD, LPFSTILL 



macro 

VOID ix_blk. iy.blk 

clr.w <a2) 



CMDCTITIITC CUCCT /DIM C *iC\ 



WO 94/23385 



PCT/GB94/006T7 



-661 - 



Engineering : KlicsCode :CompFict : KlicsDec2 . a 



adda. 1 


m &x blk a2 




clr . v 


(a2) 




adda . w 


&y_blk.a2 


; caddr+«y_blk 


clr . w 


(a2) 




addq.l 


4xj3lk.a2 


; caddr*=x_blk 


clr .w 


U2) 




endn 






macro 






STILL 


&x_blk. iy_blk. tstop 




XVALO 


(a2> ,4step,a0.d6,d7,d0 




addq.l 


&xjDlk,a2 


; caddr*»x_blk 


XVALO 


(a2) , (step. aO,d6.d?,dO 




adda . w 


&y_blk.a2 


; caddr+=y_blk 


XVALO 


ia2) . 4 step, a0,a6,67,d0 




addq.l 


ix_blk.a2 


; caddr*=x_blk 


XVALO 


(a2) , &step,a0.d6,d7,d0 




endm 







macro 

ST ILLS END &x_blk. &y_blk. iscep 

XVALI (a2) ,istep,a0,d6,d7,d0 

addq.l &x_blk,a2 

XVALI (a2) ,43tep,a0.d6.d7,d0 

adda.w Ay w blk,a2 

XVALI <a2) ,tst«p, a0,d6.d7,d0 

addq.l &x_blk.a2 

XVALI <a2) , &step,aO, d6,d7,d0 



; caddr+sx_blk 
; caddr* =y_blk 
; caddr+sx_blk 



endm 



macro 
SEND 

XDELTA 
addq. 1 
XDELTA 
adda.w 
XDELTA 
addq. 1 
XDELTA 

endm 



tx^blk, &y_blk, &step 

(a2) , &step.a0.d6.d7.d0 
£x_blk,a2 

(a2) ,&atep.a0.d6,d7,d0 
&y_blk,a2 

(a2) , &step,a0 # d6,d7.d0 
&x_blk.a2 

(a2) ,4se«p,a0.d6.d7.d0 



caddr+=x_blk 

r> iirif 4ay _J&lk 

caddr*=xjblk 



macro 

LPFSTILL &x_blk, &y_blk, fitstep, ibits 

XINT &bics, (a2) ,&9tep ( a0,d6,d7 

addq.l &x_blk,a2 

XIKT &bits. (a2) ,&step,a0,d6.d7 

adda.w &y_blk,a2 

XINT &bits, (a2),£st«p.a0.d6.d7 

addq.l &x_blk,a2 

XINT tbita. <a2) ,&3tep,a0,d6,d7 



Readme (ac baddr) 

caddr+=*x.blk 

Raadlnc 

caddr**y_blk 

Readlnt 

caddr* =x_blk 

Readlnt 



endm 
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Daca skipping: 

sxiP4, stillsk:?. ss.skip. senosxip 



SKIP4 rVUC EXPORT 





buf.rmc 


aO . d6 . d7 


; rill buffer 




SKIPKUFF 


aO . d6 . d7 , dO 






SKIPKUFF 


a0.d6. d7,d0 






SKIPHUTT 


a0.d6,d7,d0 






SKIPHUFF 


a0.d6.d7,d0 






rts 








ENDFUNC 






STILLSKIP FCNC 


EXPORT 






buf.rinc 


a0.d6 , d7 


; BUF_INC 




bu£_gec 


d6.d7 


; BUF_CET 




beq.s 


9skl 


; if 0 the STOP 




bsr 


SKIP4 






buf.rinc 


a0,d6,d7 


; BUF.ITJC 


3skl 


buf_gec 


d6,d7 


■ HUF GET 




beq.s 


@sk2 






bsr 


SKIP4 






buf.rinc 


a0.d6,d7 




r SX2 


buf_gec 


d6,d7 


our c* *T* 




beq. s 


3sk3 


; ii u ens siur 




bsr 


SKIP4 






buf _rinc 


a0.d6,d7 




W 9k3 


buf_gec 


d6,d7 


, our uCT 




beq. s 


9nxt 


if A »■ >i» etnp 




bsr 


5XIP4 




9nxt 
• 


res 








ENDFUNC 






SS.SKIP 


FUNC EXPORT 






buf_rinc 


a0,d6,d7 


BfTT* TU^ 

; SuF_ i#t v 




but _gec 


d6,d7 


BUT_GET 




beq. s 


9skl 


• if 0 rhpn STOP 




but w gec 


d6.d7 


; BUF.GET 




bne. s 


9skl 


; if 1 then VOID 




bsr 


SXIP4 






buf_rinc 


a0.d6,d7 


; BUF_INC 


eski 


buf.gec 


d6.d7 


; BUF.GET 




beq.s 


9sk2 


; if 0 Chen STOP 




buf.get 


d6,d7 


; BUF.GET 




bne. s 


9sk2 


; if 1 chen VOID 




bsr 


SKIP4 






buf_rinc 


a0.d6,d7 


; BUF_INC 


9sk2 


buf.gec 


d6,d7 


; BUF_GET 




beq.s 


0sk3 


; if 0 chen STOP 




buf.gec 


d6.d7 


; BUF_CET 




bne. s 


9sk3 


; if 1 chen VOID 




bsr 


SKIP4 






buf_rinc 


a0,d6.d7 


; BUF_INC 


9sk3 


buf_gec 


d6.d7 


; BOF_CET 




beq.s 


flnxc 


; if 0 Chen STOP 




buf.gec 


d6.d7 


; BUF.GET 
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bne . s ^ 


9nxt 




bar 


SKIP4 


*T\XZ 


rt s 






ENDFUNC 




SENDSKI 


? TUNC 


EXPORT 




buf cine 


aft AC. HI 




buf_get 


d6,d7 




beq. s 


9skl 




buf_get 


d6.d7 




beq. s 


9sk0 




buf _get 


d6,d7 




beq . s 


99kl 


9sk0 


bsr 


SKIP 4 






• O J£ -1*7 


QsKl 


buf.get 


d6,d7 




beq.s 


9sk3 




buf_get 


d6.d7 




beq. 3 


9sk2 




buf_get 


d6.d7 




beq. a 


9sk3 


9sk2 


bsr 


SKIP4 




buf_rinc 


a0*d6.d7 


9sk3 


buf_get 


d6,d7 




beq. s 


9sk5 




buf gee 


d6,d7 




beqTs 


9sk4 




buf_get 


d6.d7 




beq.s 


9sk5 


«sk4 


bsr 


SKIP4 




buf^rinc 


aO f d6,d7 


Qsk5 


buf_get 


d6,d7 




beq. s 


Gnxc 




buf_get 


d6,d7 




beq. s 


9sk6 




buf_get 


d6,d7 




beq.s 


9nxt 


9sk6 


bsr 


SKIP4 


8nxt 
• 


rts 






ENDFUNC 





Octave Processing: 

DOSTILLO, DOSENDO, DOSTILL1, 
DOVOID1, DOSTILLSEHD1, DOSEND1 



DOSTILLO FUNC . EXPORT 
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KlicsCode:CompPict : XlicsDec2 .a 
; if 1 then VOID 



; BUF.INC 

; BUF_GET 

; if 0 Che STOP 

; BUF.GET 

; if 0 then ST ILLS DID 

; BUT_GET 

; if 0 then VOID 



; BUF_INC 

; BUF_GET 

; if 0 the STOP 

; BUF_GET 

; if 0 then S7ILLSEUD 

; BtJF.GET 

; if 0 then VOID 



; BUF_INC 

; BUF_CET 

; if 0 the STOP 

; BOF.GET 

; if 0 then STILLSEND 

; BUF_GET 

; if 0 then VOID 



; BUF.INC 

; BUF.GET 

; if 0 then STOP 

; BUF.GET 

; if 0 then ST ILLS END 

; BUF.GET 

; if 0 then VOID 
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Estill 



bu ferine 
buf.gec 
bne . s 
res 

move . 1 

STILL 

XVALO 

addq.l 

XVALO 

adda.w 

XVALO 

addq . 1 

XVALO 

bsr 
res 



a0.d6.d7 
d6.d7 



al,a2 
*4.d5,d3 

(a2) .d3.a0.d6.d7.dO 
«4.a2 

<a2) .d3.dO.d6.d7, dO 
d5.a2 

<a2) ,d3, a0,d6,d7.d0 
*4,a2 

(a2) .d3,a0,d6,d7,d0 



STILLSKIP 



ENDFUNC 
DOS EN DO FONC 

buf _rinc 
buf_get 
bne.s 
rts 



EXPORT 



3cont 



move . 1 
buf_get 
beq.w 
buf gee 
beq.w 

SEND 

XDELTA 
addq. 1 
XDELTA 
adda. w 
XDELTA 
addq. 1 
XDELTA 

bsr 

res 



a0.d6. d7 

d6.d7 

Scone 



al.a2 
d6.d7 

933 

d6,d7 
9vd 

*4.d5.d3 

(a2) .d3,a0.d6.d7,d0 
*4,a2 

(a2) .d3.a0,d6.d7.d0 
d5,a2 

(a2i ,d3 ,a0.d6,d7,du 
M.a2 

<a2> ,d3,aO,d6.d7,dO 



SENDSKIP 



; STILLS END #4,d5,d3 



Gvd 



XVAL1 

addq. 1 

XVAL1 

adda.w 

XVAL1 

addq.l 

XVAL1 

bsr 
res 

;VOID 



U2),d3,a0,d6,d7,d0 
#4.a2 

<a2) .d3,a0,d6.d7,d0 
d5.a2 

(a2> ,d3,a0,d6.d7,d0 
•4.a2 

(a2) ,d3,a0,d6.d7.d0 
SS.SKIP 

#4.d5 



BUFFING 
BUF.GET 
if 1 che STILL 



caddr = baddr 



caddr*=x_blk 
caddr*«y_blk 
caddr*=x_blx 



BUF.INC 
BUF^GET 

if 1 chen continue 



caddrsbaddr 
BUF_GET 

if 0 th«n STILLSEND 
BOF.GET 

i£ 0 then VOID 



caddr*=xjt>lk 
caddr*sy_blk 
caddr*=x_blk 



caddx*=x_blk 
caddr+sy_blx 
caddr*-=x_blk 
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clr.w ^ 
addq.l 
clr. v 
adda. w 
clr.w 
addq.l 
clr.w 
res 

iNBFUNC 
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(a2> 

M.a2 

<a2) 

d5,a2 

(a2> 

*4.a2 

(a2) 



caddr*=x_blk 
caddr*=y_blic 
caddr*=x_blk 



<?next 



macro 
DOSTILLl 

beq. w 

move. 1 
add.l 
STILL 
bsr 

buf_rinc 



&addx 

d6.d7 
8 next 

al,a2 
&addr , a2 
#4.d5,d4 
STILLSKIP 
a0,d6,d7 



BUF_GET 

if 0 Che STOP 

caddrsbaddr 
caddr+=addrsll] 



BUF_niC 



933 

9next 

endfcn 

DOSTILL2 FUNC 

bu ferine 
buf_get 
bne. s 
rta 



endm 




macro 




DOVOIDl 


taddr 


move . 1 


al.&2 


add.l 


&addr,a2 


VOID 
encta 


*4,d5 


macro 




DOSTILLSENDl fiaddr 


buf_get 


d6.d7 


beq. w 


9nexc 


move. 1 


al,a2 


add. 1 


&addr,a2 


buf_get 


d6,d7 


beq. s 


999 


VOID 


#4.d5 


bra 


enext 


STILLSEND 


#4,d5,d4 


bar 


5S_SKIP 


buf_rinc 


a0,d6,d7 



EXPORT 

a0,d6.d7 

d6,d7 

Scoot 



caddrsbaddr 
caddr+=addrs(l] 



BUT.GET 

if 0 the STOP " 
caddrsbaddr 
. caddr*=addrsU) 
BOF.GET 

if 0 then STILLSEND 



BOF_INC 



BUF.INC 
BUF_GET 
if 1 Che CONT 



Scone move.l 



al.a2 



caddrsbaddr 
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add.l * 
STILL 


(a3 ) . a2 
«8.d5.d3 


c aadr ♦ = addr s ( 0 ) 




swap 
exq 


d5 

d4,a5 






cut _r ir.c 

dcstill; 
co still: 

COSTILLx 
DOSTILL1 


a0.d6.d7 
4 i a3 ) 
8(a3> 
12 (a3) 
UU3) 


; BUF ^ INC 




swap 
exg 

res 


d5 

d4,a5 




• 


macro 
DOSEND1 


&addr 






bu t_gez 
beq. w 
move . 1 
add. 1 
buf_get 
beq. w 
buf.get 
beq. w 


d6,d7 
9 next 
al.a2 
&addr, a2 
d6. d7 
9ss 
d6.d7 

8vd \ 


; BUF.GET 
; if 0 the STOP 
; caddr.baddr 
• caddr*2.addrs[l J 
BUP_CET 

if C then STILLSEND 

BUF.oer 

if 0 then VOID 




SEND . 

bsr 

bra 


*4,d5.d4 
Orinc 




9vd 


VOID 
bra 


M.d5 
9 next 




9ss 

9rinc 
Snext 


STILLSEND 
bsr 

buf_rinc 


#4,d5.d4 

SS.SKIP 

a0.d6.o7 


BUT. INC 



endm 



DO SEND 2 FUNC 



EXPORT 



(snxt 
Gcont 



buf_rinc 


a0,d6,d7 


bu£_gec 


d6.d7 


bne. s 


9cont 


res 




move . 1 


al,a2 


add.l 


(a3) . a2 


buf. get 


d6.d7 


beq. w 


933 


buf. get 


d6,d7 


beq.w 


9vd 



BUF.INC 
BUF.GET 
if 1 the CONT 



caddrabaddr 
caddr *=addrs ( 0 ] 
BUF.GET 

if 0 then STILLSEND 
BUF.GET 

if 0 then VOID 



SEND •*« 



SEND 



«8,dl,d3 



buf.rinc 

DOSEND1 

DOSEND1 



a0,d6,d7 

4(a3) 

8U3> 



BUF. INC 
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DOSQJD1 
DOSEND1 
res 



12(a3) 
16(a3) 



riLLSSJD ••• 
STILLSZND 



«8.dl.d3 



buf_rinc a0,d6,d~ 
DOSTI-LSEND1 4 (a3) 
DOST ILLS END 1 8 (a3> 
DOSTI1LSEND1 12(a3> 
DOSTILLSEND1 16 (a3) 
rta 



.BU7_INC 



VOID 



3vd 



VOID 

DOVOID1 
DOV0ID1 
DOVOID1 
DOV0ID1 
res 



#8,dl 

4<a3) 
8(a3) 
12(a3) 

15U3) 



ENDFUNC 

. macro 
UVSTILLO 

Low_Paas 

move. 1 
LPFSTILL 

Sub-band gh 

addcj.l 
bsr 

Sub- band hg 

subq.l 

add.l 

bar 

Sub- band gg 

addq. 1 
bsr 
sub. 1 
addq. 1 

endm 



al.a2 

#4.d5,d2.d4 



#2,al 
DOSTILLO 



*2.ai 
a4,al 
DOSTILLO 



#2.al 
DOSTILLO 
a4,al 
#6,al 



; caddr=baddr 



baddr+=2 (gh band) 



baddr-^2 (hh band) 
caddr+»l row (hg band) 



baddr*s2 (gg band) 

caddr-al row (gh band) 
(2+) addr (0]*«x_inc 



macro 
UVSENDO 



Lov_pass 



bu f_rinc 

buf_g«t 

beq.w 



a0,d€,d7 
d6.d7 
9 subs 



BOF.INC 
BUT_GET 

if 0 then process aubbanda 
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move. 1 3 
SEND 

Sub-bind gh 

3 subs addq. I 
bsr 

Sub-band rig 

subq. 1 
add. 1 
bsr 

* 

Sub-band gg 

addq. 1 
bar 
sub.l 
a^idq.l 

endm 



Engineering: KiicsCode:C3rr.pPiCw :KlicsDec2 . a 

al - a2 ; caddr=baddr 

»4.d5.d2 



• 2,al 
DOSQTOO 



*2,al 
a4.al 
DOSENDO 



«2,al 
DO SEND 0 
a4.al 
*6.al 



baddr*=2 (gh band) 



fcaddr-=2 (hh band) 
caddr+sl row (hg band) 



baddr*=2 (gg band) 

caddr-=l row tgh band) 
(2*) addr(O) -=x_inc 



Decoder functions: 
Klics2DlSeill. Klics2DlSend 



Klics2DlStill FUNC 
Klics2DlStill( shore 



EXPORT 



•dst. long size_x. long siae_y, long Ipfbits, short 



'norms 



PS 


RECORD 


8 


dst 


DS.L 


1 


size_x 


DS.L 


1 


size_y 


DS.L 


1 


Ipfbits 


DS.L 


1 


norms 


DS.L 


1 


P^r 


DS.L 


1 


dara 


DS.L 


1 


bno 


DS.L 






EMDR 




L5 


RECORD 


0. 


x_lim 


DS.L 


1 


x_linc 


DS.L 


1 


y_incO 


DS.L 


1 


y.mcl 


DS.L 


1 


y_lim 


DS.L 


1 


LSize 


EQU 


• 




ENDR 





x counter termination row.starc* 

x termination increment 1 row 

y counter increment 4 rows 

y counter increment 7 rows 

y counter termination area 



dO/dl - spare 
d2 - step 0 (HH) 
d3 - step 0 
d4 - Ipfbits 
d5 - y_blk 

d6 - data (bit stream) 
d7 - bno (bit pointer) 
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aO 


-ptr 


al 


- baddr 


a2 


- caddr 


a3 


- x_lim 


a4 


- x_linc 


a5 


- y_incO 




1 ink 




movem. 1 



Ibic buffer) 
(block address) 
tcoeff address) 



a6, #LS. LSize 
d4-d7/a3-a5. -Ia7) 



Load Bit Buffer 



move. 1 
move. 1 
move. 1 
move. 1 
move . 1 
move . 1 



PS. data (a6) , aO 
(a0> ,d6 
PS. bno (a6) , aO 
(aO) ,d7 
PS.ptr (a6) ,a0 
(aO) , aO 



locals 

store registers 



a0=4data 

data>*aO 

aOs&mask 

maska*aO 

aOa&ptr 

aOsptr 



Set Up Block Counters 



9x 



dlast 



move. 1 


PS.dst(a6),al 


move . 1 


PS.size_x(a6) .dO 


oUU . 1 


An An 

go » ao 


move . 1 


dO.LS.x_linc(a6) 


move. 1 


P5. size_y <a6) , dl 


muls . w 


dO.dl 


add. 1 


al.dl 


move . 1 


dl,LS.y_lim<a6) 


move . 1 


d0.d2 


add.l 


dO,dO 


move. 1 


d0.d5 


subq. 1 


#4,d5 


add.l 


d0,d0 


move. 1 


d0,LS.y_inc0(a6) 


add.l 


dO.dO 


sub.l 


d2,d0 


move. 1 


d0,LS.y_incl(a6l 


move. 1 


PS.norxnsla6) , a2 




<a2) ,d2 


move. 1 


4(a2).d3 


move. 1 


PS.lpfbits (a6) ,d4 


move. 1 


LS.x_linc(a6) . a4 


move. 1 


LS.y.incO (a6) , aS 


move. 1 


a4,aj 


add.l 


al,a3 


UVSTILLO 




CJVSTILLO 




add.l 


aS.al 


cznp. 1 


LS,y_lim<a6) ,al 


bge.w 


81aac 


sub.l 


#16, al 


UVSTILLO 




UVSTILLO 




sub.l 


a5 f al 


crqp.l 


ai.al 


blt.w 


«x 


add.l 


LS.y_incl (a6) . al 


enp . 1 


LS.y_lim(a6),al 


blew 


9y 



al= image 
dO=size_x 
in shorts 
x. line si row 
dlssi2e_y 
dl**dO (area) 
dl*« image 
y_lim*dl 
d2sd0 (1 row) 
d0*a2 (2 rows) 
y_bl)c«d0 
y_blk-«x_blk 
d0**2 (4 rows) 
y.incO=dO 
d0*»2 (8 rows) 
d0-ad2 (7 rows) 
y_incl»d0 

GetNorm pointer* 
read normal 
read normal 
read lpfbics 
read x.l.inc 
read y_incO 

x_lim*x_linc 
x_lim+sbaddr 
process UV block 0,0 
process UV block 1,0 
(2) addr[0J*=y_inc 
(2 + ) addr(0) -limit? 
if half height 
pointer=blk<0. 1) 
process UV block 0,1 
process UV block 1, 1 
(2) addr (0) ♦=y_inc 

(2*) addr{0] -limit? 
(4) if less then loopx 
(2*) addr (0) «-=y_inc 
(2*) addr (0) -limit? 
(4) if less then loopY 
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Save Bic Buffer 



move . 1 


PS.data(a6) . a2 


; spareatdaea 


;nove . 1 


d6. (a2) 


; update data 


move . 1 


PS.bno(a6),a2 


; spare=4bno 


move . I 


d7, ( a 2) 


; update bno 


move . I 


PS.ptr (a6) , a2 


; sparea&ptr 


move . 1 


aO. <a2) 


; update ptr 


movem. 1 


<a7>*,d4-d7/a3-a5 


; restore registers 


unlk 


a6 


; remove locals 


rts 




; return 


ENDFUNC 







Klics2DlSend HJNC 
Klics2DlSendl short 



EXPORT 

•dst. long size_x, long size_y, short •norms, unsigned long 



PS 


RECORD 


8 


dst 


DS.L 


1 


size_x 


DS.L 


1 


size_y 


OS. L 


1 


norms 


DS.L 


1 


per 


DS.L 


^ 


data 


DS.L 


1 


bno 


DS.L 


1 




ENDR 




LS 


RECORD 


0 , DECR 


x_lim 


DS.L 


1 


x.linc 


DS.L 


1 


y_incO 


DS.L 


1 


y_incl 


DS.L 


1 


y.lim 


DS.L 


1 


LSize 


EQU 


• 




ENDR 





x counter termination row_start< 

x termination increment 1 row 

y counter increment 4 rows 

y counter increment 7 rows 

y counter termination area 



dO/dl - spare 



d2 
d3 
d4 
d5 
d6 
d7 



step 0 

step 0 

y_inc0 

y.blk 

data 

bno 



(HH) 



(bit stream) 
(bit pointer) 



aO - ptr (bit buffer) 
al - baddr (block address) 
a2 - -caddx (coerf address) 
a3 - x_lim 
a4 - x.linc 
a5 - y_lim 



link a6,#LS. LSize ; locals 

movent. 1 d4-d7/a3-a5, - (a7) ; store registers 

Load Bit Buffer 

move.l PS. data (a6) ,aO ; a0>&data 

move.l <aO),<S6 ; data»*aO 

move.l PS.bno(a6) , aO ; aOs&mask 

move.l <*0).d7 ; maak»*aO 
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ay 

9x 



©last 
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aOriptr 
aOapcr 



; al a image 

: dO=size_x 

; in shores 

; x_linc=l row 

; dl=aize_y 

; dl**dO (area) 

; dl+= image 

; y_lim=dl 

; d2.d0 (1 row) 

; d0«s2 (2 rows) 

; copy co d5 

; subtract xjblk 

; d0*=2 (4 rows) 

; y_incO=dO 

; d0*=2 (8 rows) 

; d0-=d2 (7 rows) 

> y_incl*dO 

; GetNorm pointer 

; read normal 

; read normal 

; read x.linc 

; read y_incO 

; read y_lim 

; x_lim«x_linc 

; x^lim* ■beddr 

; proceea cv block 0.0 

; process UV block 1 , 0 

; (2) addx(0]+sy_inc 

; (2) addr(O) -limit? 

; if half height 

; pointer=blk(0, 1) 

; process UV block, .0,1 

. process UV block 1,1 

; ( 2 ) addr { 0 J ♦ -y.inc 

; (2) addr TO] -Unit? 

; (4) if loss then loopX 

(2*) addr (01*=ry_inc 
; (2) addr[0)-limit? 
; (4) if less then loopY 



move . 1 


m PS.ptr(a6),aO 


move. 1 


(aO) . a0 


Up Blcck 


Counters 


move. 1 


- 

PS.dst(afr).al 


move . 1 


PS.size.x(a6i .dO 


add . l 


d0,d0 


move . 1 


dO. LS.x_Unc(a6> 


move . 1 


PS.size_y(a6) .dl 


nru 1 s , w 


dO.dl 


add.l 


al,dl 


move . 1 


dl,LS.y_lim(a6) 


move . 1 


d0,d2 


aaa. i 


dO, dO 


move . 1 


d0,d5 


subq. 1 


*4,d5 


aaa. l 


dO* dO 


move. 1 


dO.LS.y inc0(a6) 


add. 1 


dO.dO 


sub. I 


d2.d0 


move . 1 


dO.LS.y_incl(a6) 


move . 1 


PS. norms (a6 ) ,a2 


move . 1 


<a2) ,d2 


move . 1 


4(a2) .d3 


move . 1 


US. x^linc (a6) ,a4 


move . 1 


LS.y_incO (a6) , d4 


move. 1 


LS.y_lim(a6 ) , a5 


move • 1 


a4 , a3 


add.l 


al, 43 


UVSQ*D0 




uvrotDO 




add.l 


d4.ai 


cmp. 1 


aS.al 


bge.w 


Qlast 


sub.l 


#16. al 


UVSENDO 




UVSENDO 




sub. 1 


d4.al 


cmp. 1 


a3.al 


blew 


ex 


add.l 


LS.y_incl(a6>.al 


cmp . 1 


a5,al 


bit .w 





Save Bit Buffer 



move. 1 


PS.data(a6) ,a2 


move . 1 


d6, (a2) 


move ♦ 1 


PS.bno(a6),a2 


move.l 


d7, (a2) 


move. 1 


PS.ptr(a6),a2 


move . 1 


aO. («2) 


movent. 1 


U7) + ,d4-d7/a3-a5 


unlk 


a6 


rts 




ENDPUNC 





; spare**data 

; update data 

; sparesabno 

; update bno 

; apares&ptr 

; update ptr 

; restore registers 

; remove locals 

; return 
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xncs3D2sciir 



punc 



EXPORT 



KUcs3D2StiU(short 'dsc. long si2«.x. long sne_y. long lpffcics. short -norma 



FS 


RECORD 


8 




DS . L 


1 


size x 


DS . L 


I 


5 ^ J 


DS . L 


i 
x 


ipf bit s 


DS . 1 


i 


no rrr.s 


DS . L 


I 


rrr 


L 
. u 


i 
i 


data 


DS.L 


1 


hnc 


DS.L 


1 


su£_cab 


DS.L 


1 


• 


ENDR 




LS . 


RECORD 


0 


y.blkO 


DS.L 


1 


y-blkl 


DS.L 


1 


x.inc 


DS.L 


1 


x_lim 


DS.L 


1 


x_Iinc 


DS.L 


i 




DS.L 


1 


V-lim 


DS.L 


1 


LSi:e 


EQU 


* 




ENDR 





DECR 



dO/dl - spar« 



y inter-block increment 2 rows - 4 

y inter-block increment 4 rows - 8 

x counter increment 16 

x counter termination row.start* 

x termination increment 1 row 

V counter increment 7 rows 

y counter termination area 



d2 


- step 2HH 




d3 


- step 1 






d4 


- step 0/lpfbits 




d5 


- y.blkO ,y_blkl 




d6 


- data 


(bit stream) 




d7 


- bno 


(bit pointer) 




aO 


- ptr 


(bit buffer) 




al 


- baddr 


(block address) 




a2 


- caddr 


(coeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x_lim 


(x counter termination) 




a5 


- lpfbits/step 0 






link 


a6, tLS.LSize 


; locals 




movem. 1 


d4-d7/a3-aS. - <a7) 


; store registers 


Load Bit Buffer 






move. 1 


PS. data (a6) . aG 


; aOs&data 




move. 1 


(aO) ,d6 


; datas'aO 




move. 1 


PS.bno(a6) , aO 


; aOs&mask 




move. 1 


(aO) ,d7 


; masks *a0 




move. 1 


PS.ptr(a6) . aO 


; aO=&pcr 




move. 1 


( aO ) , aO 


; aO-=ptr 


Set 


Up Block 


Counters 






move. 1 


PS.dst (a6) . al 


; al= image 




move. 1 


PS. size_x(a6) . dO 


; dO*size_x 




move. 1 


#16.LS.x_ir*c(a6) 


; save x_inc 




add.l 


dO.dO 


; in shorts 




move. 1 


dO. LS.x_linc(a6) 


; x_ line si row 




move. 1 


PS. sixe_y (a6) , dl 


; dl3size_y 




muls.w 


dO.dl 


; dl*»dO (area) 
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<?y 



add.l 
move. 1 
move. 1 
add.l 
move. 1 
subq. 1 
move. 1 
add. i 
add. 1 
move. 1 
subq. 1 
move . 1 
add. 1 
novo . 1 

move.l 
move . 1 
move .1 
move . 1 
move.l 
swap 
move.l 
move.w 
move.l 

move. 1 
add. 1 



Lov_paas 



9x move . 1 

LPFSTILL 

* Sub-band gh 

bar 
add.l 

* 

• Sub-band hg 
» 

bsr 
add.l 

* 

Sub-band gg 

bsr 
sub. 1 

add.l 
cznp. 1 
blt.w 
add.l 
cmp . 1 
blew 

* 

Save Bit Buffer 

Send move.l 
move.l 
move.l 
move.l 
move.l 
move. 1 



ai.dl 

dl,LS.y_iim(a6> 

d0,d2 

dO, dO 

d0,d5 

#4.d5 

d5. LS.y.bikO la6) 

d0,d2 

dO.dO 

d0.d4 

#8,d4 

d4, LS.y_blkl(a6) 
d2.d0 

dO, LS.y_inc(a6) 

PS.norma(a6),a2 
(a2) ,d2 
4<a2) ,d3 
8fa2),a5 

PS.lpfbits<a6),d4 
d3 

LS.y_blXl(a6),dO 
dO.dS 

PS.sub_tabla6) ,a3 

LS.x_linc (a6) , a4 
al,a4 



al.a2 

#8.d5.d2,d4 



DOSTILL2 
#20, a3 



DOSTILL2 
#2n *\ 



DOSTILL2 
#40. ai 

#16, al 

a4,al 

9x 

LS.y.inc(a6),al 
LS.y_lim<a6),al 

*y 



PS. data (a6) ,a2 
d6, (a2) 
PS.bno(a6),a2 
d7, (a2) 
PS.ptr<a6).a2 
a0,<a2) 



; dl-* = image 

; y.limsdl 

; d2=d0 (1 row) 

: d0* =2 (2 rows) 

; copy to d5 

; y_blk: subtract x.blk 

: save y.blkO 

: d2+=d0 (3 rows) 

; d0*=2 (4 rows) 

; copy co d5 

; y.blk: subtract x_blk 

; save yjblkl 

; d0*ad2 (7 rows) 

; y.incsdO 

; GetNorm pointer 
; read normal 
; read normal 1 
; read normal 0 
; read lpfbits 
; y_blk=0OXX 
; read y_blkl . 
; d5»yjDlk0/l 
; a3=addrs 

; x_lim»x_linc 
; x_lim*sbaddr 



; caddrsbaddr 



(2) addrf0]+«x w inc 
(2) addr(O) -limit? 
(4) if leas then loopx 
(2*) addr(0)+»y_iac 
(2+) addr[0) -limit? 
(4) if less then loopY 



spaxe=&data 
update data 
spares&bno 
update bno 
spare s&pcr 
uodate ptr 



cnncTiTi rrc cucct /qui c 
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movem. 1 

unik 

res 

ENDFUNC 



(a7J*.d4-d7/a3-a: 
d6 



restore registers 
remove locals 
return 



KUcs3D2Send 



FUNC 



EXPORT 



Klics3D2Send( short *dst, long size.x. long size_y. short •norms, unsigned long 



PS 


RECORD 


8 




dst 


OS. L 


1 




size_x 


DS . L 


1 




size_y 


DS.L 


1 




norms 


DS.L 


1 




per 


DS. L 


1 




daca 


DS.L 


1 






DS.L 


1 




sub_tab 


DS.L 


1 




• 


ENDR 






LS 


RECORD 


0, DECR 




y.blkO 


DS.L 


1 


; y inter-block increment 


y_blkl 


DS.L 


1 


; y inter -block increment 


x_inc 


DS.L 


1 


; x counter increment 


x_lim 


DS.L 


1 


; x counter termination 


x_l inc 


DS.L 


1 


; x termination increment 


y_inc 


DS.L 


1 


; y counter increment 


y_l im 


DS.L 


1 


; y counter termination 


LSize 


EQU 


• 






ENDR 






dO 


- spare 






dl 


- y.blkl 






d2 


- step 2HH 




d3 


- step X 






d4 


- step 0 






d5 


- y.blkO 






d6 


- data 


(bit stream! 




d7 


- bno 


(bit pointer) 




aO 


- per 


(bit buffer) 




al 


- baddr 


(block address) 




&2 


- caddr 


(coeff address) 




a3 


- addrs 


(tree addresses) 




a4 


- x_liro 


(x counter termination) 






link 


a6 , *LS. LSize 


; local 5 




movent. 1 


d4-d7/a3-a5, -(a7> 


; store registers 


Load Bit Buffer 






move. 1 


PS.data(a6) , aO 


; aOa&data 




move. 1 


(aO) ,d6 


; datav*aO 




move. 1 


PS.bno(a6) ,a0 


; aOs&mask 




move. 1 


(a0),d7 


; masks *a0 




move. 1 


PS.ptr (a6) ,a0 


t aOa&per 


• 


move. 1 


(aO) ,a0 


; aO^pcr 


set 

• 


Up Block 


Counters 






move . 1 


PS. dst (a6) .al 


; als image 



2 rows - 4 
4 rows - 8 

16 

row_start« 
1 row 
7 rows 
area 
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move . 1 
move. 1 
add.l 
move . 1 
move. 1 
muls . w 
add. 1 
move . 1 
move . 1 
add.l 
move. 1 
rubq, 1 
move . 1 
add.l 
add.l 
move. 1 
subq. 1 
move . 1 
add.l 
move. 1 

move.l 
move . 1 
move . 1 . 
move. 1 
move . 1 
move.l 

move.l 
add.l 

Low_Paa« 



PS. size_x(a6 ) . dO 
tl6.LS.x_inc(a6> 
dO,dO 

dO. LS.x_linc (a6> 
PS . size_y ( a€ i . dl 
dO.dl 
al.dl 

dl.LS.y_lim(a6) 

d0,d2 

dO,dO 

d0,d5 

#4.d5 

d5,LS.y_blkO<a6) 

d0,d2 

dO.dO 

d0,d4 

»8.d4 

d4.LS.y_blkl<a6) 
d2,d0 

dO, I*S.y_inc(a6) 

PS. norms (a6) , a2 
(a2) ,d2 
4(a2),d3 
8(a2) ,d4 

LS.y_blkl(a6) ,dl 
PS. sub_tab<a6) , a3 

LS.x_lincta6) ,a4 
al,a4 



dO=size_x 
save x_inc 
in shcrts 
x_linc= 1 row 
dlaaire^y 
dl*«dO (area) 
dl+= image 
y_lim=dl 
d2=d0 (1 row) 
d0»-2 (2 rows) 
copy to dS 

y_blk: subtract x_blk 
save y.blkO 
d2+=d0 (3 rows) 
d0*-2 (4 rows) 
copy co dS 

yjblk: subtract x.blk 
save y.blkl 
d0*rd2 (7 rows) 
y_inc=dO 

GetNorm pointer 
read normal 
read normal L 
read normal 0 
read y_blkl 
a3saddrs 

x_lira»x_linc 
x_liin-*«baddx 



0x 



buf_rinc 
buf_get 
beq.w 
move. 1 
SOTO 



a0,d6.d7 

d6,d7 

Stubs 

al,a2 

#8,dl.d2 



BOF.IKC 
BUF_GET 

if 0 then process subbanda 
caddrabaddr 



Sub-band gh 



9 subs 



bar 
add.l 



DOSEND2 
#20. a3 



Sub -band hg 



bsr 
add. 



D0SEND2 
#20. a3 



Sub -band gg 

bsr 
sub.l 

add.l 
cxnp • 1 
blt.w 
add.l 
crop. 1 
blt.w 



DOSEND2 
#40, a3 

#16, ai 
a4, al 
Ox 

LS.y_incia6> .al 
LS.y_lim(a6) ,al 
9y 



(2) addr [ 0] «-*x_inc 
(2) addrfOl -limit? 
(4) if less then loopX 
<2+) addr[0)*ay_inc 
(2*) addr(0J -limit? 
(4) if less then loopY 



Save Bit Buffer 
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mfive . 1 
move. 1 
move. 1 
move . 1 
move. 1 
move. 1 


PS.dacaiaS ) . a2 
66. (a2) 
PS.bno<a6) ,a2 
o / . ta2 ) 
PS.per.ta6) .a2 
aO, (a2> 


- spare*&daca 
updaee daca 
spare =&bno 
updace bno 
spares&pcr 
updaee per 


movem . 1 

uni:< 

res 


(a7) d4-d7/a3-a5 
a6 


rescore regiscers 
remove locals 
reeurn 


ENDFUNC 






END 
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4 C Copyright 1993 KLICS Limited 

• All rights reserved. 
• 

• Written by: Adrian Lewis 

; porting raw Klics binary tiles 
Stand-alone version 

•/ 

^include 'BitsS.b - 
'include 'Klics. h* 
'include 'KlicsHeader. h m 

cypeder char Boolean; 

/•If bool true the negate value •/ 

"define negif(bool, value) ( (bool) ?- (value) : (value) ) 

extern void HaarBacJcward ( ) ; 

extern void Daub4Bacicward( short Mata.int size[2),int oct src)- 

extern void TestTopBackwardt short •data.int size[2],int oct.src); 

extern void TestBackwardt short -data.inc size[2] , inc oct src); 

"^Sm rnVtr . K "fSOCKAMIitt(.hort -dst. long octs. long sile.x. long size.y, Ion- 

/ Use the bit level file macros (Bits2.h) •/ 

/* buf_u9e; */ 

/• Huffman decode a block */ 
^define Huf f DecLev < lev, buf ) \ 

lev( 0 ) =Huff Decode (buf ) i \ 

lev[i)=HuffDecode(buf ) ; \ 

levf2]-HuffDecode<buf ) ; \ 

lev(3)=Huf fDecodefbuf ) ; 

/• Fixed length decode block of integers V 
tdefine IntD«cLev( lev. Ipf Jt>it3,buf ) \ 

levfOlslntDecodeMpf^bits.buf ); \ 

levfi)=IntDecode(lpf Jbits,buf >; \ 

lev(2UIntDecode(lpf Jbits,buf ) ; \ 

lev ( 3 J slntDecode < lpf Jbit s , buf ) ; 

/• Reverse quantize difference block v 

•define RevQntOeita (new, old. lev, shift ) \ 

new[0)-oldtON(lev(0]«shift)*(lev(0) !=0?negif (lev(0)<0. ( l«shif t ) -l»i) : 0) ; \ 
( tl i *^« v [ij«saift)*(lev(l] i.O?negiff<lev[l]<0, ( l«shif t » -1»1) : 0) ; \ 

new 2 =old 2J*(levI2)«shift)*(lev(2) !*0?negif (lev[2)<0. (l«shif t ) -1»1 > : 0) ; \ 
new[31=old[3J*(lev[3J«ahift)*(lev(3] ! 3 0?negif (lev(3J<0, < l«shif t ) -1»1 ) ; 0) ; 

/• Reverse quantize block •/ 

#define RevOnt (new, lev.ahift) \ 

new|0]s(levroi«shift)*(lev{0) !a0?negif (lev[0J<0, ( l«shif c ) -1»1) :0) ; \ 
new l]»(lev[l]«shift)*(lev(l) l*0?negif (levfl]<0, ( l«shif C ) -1»1) : 0) ; \ 
new 2 -jlev(2j«shift)*<lev(2J !=0?negif (lev(2)<0, (l«shift) -1»1) :0) ; \ 
newt3Ja(lev[3J«8hift)*(levn] i»0?negif ;iev(3)<0, (l«shift) -1»1) :0) ; 

»define RevQntLPF (new, lev, shift) \ 

new[0]-(lev(OJ«shift)*( (l«shift)-l»l) ; \ 
new(l) a (lev(l]«shift)*((l«shift)-l»l) ; \ 
new(2] s ( lev [2 ) «shif t ) * ( { l«shif t ) -1»1) ; \ 
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new[3 Jattev[3 i <<shift ) «► ( U<<shi: t . - 1>>1> ; 
/•. Read a difference block and update nemory •/ 

•define DoXfer Delta (addr.cid.new. lev. dst , shift . mode, oct. a-node.buf ) \ 
Hu ff Dec Lev( Lev, but) ; \ 
RevQntDeltalnew, old, lev , shift ) \ 
Put Datai addr. new, dsc ) ; \ 
mode lcctj=oc:= = 0 ?M_STO ? : nmode : 

/• Read a biock and update memory •/ 

#define DoXfer (addr, new, lev, dst. shift .mcde, oct . nmode. buf ) \ 
Kuf fDecLevtlev. buf) ; \ 
RevOnt (new, lev, shirt ) \ 
PutDataladdr , new, dst ) ; \ 
mode (oct ] =octs=0 ?M_ STOP: nmode; 

/• Function Name: IntDecode 

• Description: Read a integer from bit file 

• Arguments: bits - bits/ integer now signed 

• Returns: integer value 



shore IntDecode (short bits, Buf buf) 

( 

int i, lev*0. mask=l; 

Boolean sign; 

/• Hardware corapatatble version •/ 
buf_nnc(buf J ; 
s ign*bu f _get t buf ) ; 
forti=0; i<bits-l; i**j ( 
buf.rinc (buf ) ; 

if (buf_get(buf )) lev l« mask; 
mask «b l; 

) 

if (sign) lev= -lev; 
return ( lev) ; 



/* Function Name: Huff Decode 

• Description: Read a Huffman coded integer from bit file 

* Returns: integer value 

V 

short Huf f Decode (Buf buf) 



short lev*0, i; 
Boolean neg; 

/• Hardware corapatatble version V 

buf_rinc(buf ) ; 

if <buf_get(buf ) > { 

buf_rinc (buf ) ; 

neg=bu£_gec (buf ) ; 

do ( 

buf _r ice (buf) ; 
lev**; 

) while (lev<7 tt ! (buf_get (buf ) ) ) 
if (Hbuf_get(buf ) )) ( 

for(lev=0, i=0; i<7;i**j ( 
lav««l; 
buf.rinc(buf) ; 
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* if (buf_get(buf ) ] lev* 
) 

iev*»3; 

J 

if (neg) levr -lev; 

) 

return ( lev) ; 

} 

/* Function Name: KlicsDChannel 

Description: Decode a channel of image 



• Description: Decode a channel of image 

• Arguments: dst - destination memory (and old for videos) 

• octs, size - octaves of decomposition and image dimensions 

• normals - KVS weighted normals 

ipfjbits - no of bits for LPF integer (image coding only) 

•/ 

void KlicsDecY{ short 'dst, int octs, int size(2), KlicsFrameHeader •firmh, 
KlicsSeqHeader •seqh, Buf buf) 

{ 

int oct, mask, x, y. sub, step=2<<octs, blk(4], mode (4), basejnodea ( frmh-> 
Blk addr. new, old, lev; 

for (y=0:y<size(l) ;y+astep) 

for (xsO;x<size(0) ;x*»step) 

for (aub=0; sub<4 ; sub++) { 

mode [ oct » oct a - 1 ) «base_mode ; 

if (suba.OJ mode(octsocts-l) I- H_LPF; 

masks2<<oct; 

do { 

GetAddr (addr,x,y, sub, oct, size, mask) ; 
switch ( mode ( oct J ) ( 
case M_VOID: 

GetData< addr, old, dst) ; 
if (BlkZero(old) ) mode (oct] =M_STOP; 
else ( DoZero( addr, dst, mode, oct) ; } 
break; 
case M_SEND I M_ST ILL : 
buf.rinc (buf) ; 
if (buf_get (buf) ) ( 
buf_rinc(bu£); 
if (buf .get (buf)) { 

DoZerofaddr, dst, mode, oct) ; 
) else ( 

OoXfer (addr,new, lev, dst, frmh->quant ixer (octs-occ] .mode. oct, M_S 

) 

) else 

mode (oct 1 sM.STOP; 
break; 
case M.SEMD: 

buf_rinc<buf ); 
if <buf_get (buf) ) ( 
bu ferine (buf ) ; 
if (bu£_get (buf ) ) { 
buf_rinc(buf ) ; 
if (buffet (buf ) i ( 

GetData(addr,old,dst) ; 

DoXf er Delta Uddr , old, new, lev, dst, frmh->quantizer[ octs -oct) 
) else { 

DoZero(addr, dst, mode, oct) ; 

) 

) else { 

DoXfer (addr.new, lev. dst . f rmh->quantizer ( octs -oct) .mode, oct ,H_S: 
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) 

} else 

mode {oct l=M_STOP ; 
break; 
case M_STILL: 

bu£_rirx (buf ) : 

if ! buf_get (buf ) ) { DoXf er ( addr, new, lev, dsc . £rmh->quan* izerloccs-occ] 

else mode (oct ] =M_STOP; 

break; 
case M_LPF I M_ST I LL : 

IntDecLev (lev. seqh- >precision- f nnh->quantirer {0] , buf ) ; 

RevQnt LPF ( new , lev, f rmh->quantizer (0) ) ; 

PutDaca (addr. new. dst ) : 

mode(occ) »M_QUIT; 

break; 
Case M_LPFIM_SEUD: 

bu£_rinc(buf ) ; 

if <buf_get (buf )) ( 

GatData (addr. old. dst ) ; 
HuffDecLevflev.buf ) ; 

RevQntDelca(new,old. lev, f rmh->auancxzer(0] ) ; 
PutData (addr, new, dst ) ; 

) 

modetocc J sM.QUIT; 
break; 

) 

sw itch (model oct 1 ) f 
case M.STOP: 

S t opCoun t erst mode. oct. mas k.blk, x.y .octs) ; 

break; 
case M.OUIT: 

break; 
default: 

DovnCo unt ers( mode , oct. mask, blk) ; 
break; 

) 

J while (mode{octJ!=M_QUIT) ; 

V 

) 

void XlicsDeeUVi short *dst, int oct 3, int sizs(2 J , KlicsFraweHeader * trzvh. 
KlicsSeqHeader *seqh, Buf buf) 

{ 

inc oct, mask, x, y, X, Y. sub. scep«4«octs. blk{4), modef4I. base_modest 
Blk addr, new, old, lev; 

£or(Y=0;Y<size(l) ;Y*=step» 
£or(X.0;X<size(0] ;X*sstep> 
£or(ysY;y<size{lj && y<Y+Btep;y«-»step>>l ) 
£or(xax;x<size{oj && x<x*scep;x+=step>>l ) 
£or(sub=0;sub<4; sub++ ) ( 
mode (oct ■ octs -1) ■base_mode; 
i£ (su&kO) mode (oct oocts-1] (« M_LPF; 
mask«2«oct ; 
do ( 

CetAddr <addr,x,y, sub, oct. size. mask) ; 
switch (mode (oct ) ) ( 
case H.VOXD: 

GetOatat addr. old. dst ) ; 

if (BlkZero(old) ) mode ( oc t 1 -M.STOP; 

else ( Do Zero (addr.dst .mode, oct ) ; } 

break; 
case M_SENDIM_STILL: 
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buf_rinc (buf ) ; 

if (buf_gec (buf ) ) { 

buf_rinc(buf ) ; 

if <buf_gec (but) ) ( 

Dozero (addr. dst ,mcce,oct ) ; 

} else ( 

DoXfer (addr, new. lev, dst . f rmh->quant izer [occs-ccc ] , mode. occ . M S 

} 

) else 

mode ( occ | =M_STOP; 
break; 
Case M_SEND: 

buf_nnc(buf ) ; 
if (bu£_get (buf ) ) { 
buf_rinc(bu£) ; 
if :bu£_gec(buf ) ) { 
buf_rinc (buf ) ; 
if (buffet (buf ) ) { 

Get Data ( addr , old, dst ) ; 

DoXf erDelta (addr , old, new. lev, dst , f rmh-><juancizer(octs-oct J 
> else ( 

DoZero ( addr, dsc , mode, oct ) ; 

) 

) else { 

DoXfer (addr , new. lev.dsc, f rmh-xjuant izer [oct s -occ ) . mode , occ , M_S 

) 

) else 

mode (oct ]sM_STOP; 
break ; 
case M_STILL: 

buf_rinc(buf ) ; 

if (buf.aec (buf ) ) ( DoXfer (addr , new, lev. dst. £rmh->quancizer [octs-octl 

else mode {oct ] =M_STOP; 

break; 
case H_LPFIM_STILL: 

In t Dec Lev ( lev, seqh->precision*f rmh->Quancizer (0) ,buf ) ; 

Re vOnt LPT (new, lev, frmh->quanciz«r ( 0 J ) ; 

PutData (addr, new, dst ) ; 

mode ( oct ) =M_QUIT ; 

break; 
case K_LFF I n^SDX i 

buC_rinc (buf ) ; 

if (buf_get (buf ) ) { 

GetData( addr .old, dst) ; 
Huf fDecLevdev.bur) ; 

Re vQnc Dele a (new, old. lev, £rmh->quantizer [0] ) ; 
PutData<addr,new,dst) ; 

) 

mode ( occ ] «M_QUIT; 
break; 

> 

switch (mode {oct ) ) ( 
case M_STOP: 

StopCount era (mode, oct, mask, blk, x.y, oct s) ; 

break; 
case M_QUXT: 

break; 
default : 

DownC ount ers (mode, oc t, mask, blk) ; 
break ; 

) 

) while (mode [oct ]! »M_QaiT) ; 

) 
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/• Function Name: KiicsDecode 

Description: Decode a Srame co rjv (de) transformed image 



Arguments: 

Returns : 



src - destination result 
dst - transformed destination memory (and old for videos) 
whether this frame was sJcipped 



extern void KLCOPY( short 'dst. short 

extern void KLHALF ( short -dst, short 

extern void KLICS3D2SEND( short «dst, 

extern void KLICS2D1STILL( short -dsc. 

extern void KLICS3D2 ST ILL (short •dst, 

extern void KLICS2DlSOlD( short -dst. 

•define flag.tree 0x1 
•define fiag_vave 0x2 



* src. long area) ; 

•src, long size.O. long size_l); 

long size_x, long size_y, short nonns(4)( 
long size_x, long size_y, long lpfbits, 
long size_x. long size_y, long lpfbits, 

long size_x, long size_y. short norms(4]( 



void 

{ 



KlicsDecode* short -src(3], short *dst[3J, KlicsSeqHeader 'sec^, KlicsPrameH 



long channel, i; 
short norms (4 ] [2] ; 
unsigned long syncl. 



sync2; 



for(ia0;i<4;i**) ( 

norms [ i J ( 0] » ( !<<f rmh->quantizer ( i) -1 ) -l; 
^ norms [i ] (l)»f rmh->quant izer [ i] ; 

buf_rinit (buf ); 

if (0!s(flags4flag_tree)> { 

sync l=GetTime rvalue U syncl ) ; 

for (channel »0 ; channel<seo£->channels ; channel ) ( 

inc ai»ef2) = {seo;h->se<iuence_size(0J>>(channel==0?0:aeQh->sub_sampl 
seqh->sequence_size[l] » (channel ■«0?0:seqh->sub sampled] ) 
cre*_size(2]=(size(0]>>scaie(0) . sized] »scale(0] } f " 
octs»s«qh->octaves [channel»=0?0: lr; 



fifdef HQ 



#else 



#endif 



if (0!»(frmh->flags&KTH_INTRA) ) 

KLI£RO(dst {channel] , tree_size f 0] *tree sized] ) ; 
KLICSDCHANNEL (dst (channel l.occs-1, tree.s ize [ 0 ] , tree.si ze d ] , ( long ) ( sea 
if (channex.«0) KlicsDecY (dsc [channel J. octs, tree_s ize, frmh, seqh, buf ) ; 
else KlicsDecUV (dst [channel] ,octs, tree.s ize. f rroh. seo^i. buf) ; 

long sub_cabC13) = (4. 2, 10, 2*8»tree_si2e[0J , 10<-8»tree_size [0] , 

4«tree_size[0] . 2*tree_sizef 0] . 8->2»tree_size[0] , 10 # tree siz 
4+4»tree_sizef 0] . 2*2»tree_size(0J , 10*2 •tree_size(0] , 2*10»t 

if (0'-(frmh->flagatKrH.iOTRA) ) ( 

KLZERO (dst [channel J , tree.sizef 0] •cree.sized] ) ; 
if (octs==3) 

KLICS3D2STILL(dst [channel] , tre«_size(0] , tree.s ue (1 ] ( (long) (se* 

else 

KLICS2DlSTILL(dst (channel) . tree_sizel0] . tree_size(l] , ( long) (se- 

) else 

if (OCtS»s3) 

KLICS3D2SQJD(dat (channel] , tree_size(0]', cree_sized] , inorms.&bu 

else 

KLICS2D1SEND (dst [channel] , tree_size [0 ] , tree.sized) , &norms,&bu 

) 

3ync2«GetTimerValue(&sync2) ; 
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♦ c r e«f5ync2 - sync 1 ; 

) 

if (0 ! « ; f lags&f lag_wave> ) { 

syncl»GotTimerValue(49yncl) ; 

Cor ( channel =0;channel<seqn->channels;channel**> ( 

inc size(2] s (seqh->sequence_s:ze[OI >>(channei==0?0 : 3 eqh - >sub_s amp l 
seqh-> sequencers ize f 1] >> I channel==0?0 : seqh->sub_3ainple( 1] ) 
wave.size (2 ) » (size (01 > >scale [ 1 J , size ( 1 J >>scale [ 1 ] } , 
oct9=seqh->octaves [channel «0 70: 1J ; 

switch (seqh->wave let) { 
case WT.Haar: 

if <scale(l)>«cale{0] ) 

KLHALFtdBt (channel) , src [channel] . wave_size(0) , wave__si2e ( I ] ) ; 

else 

KLCOPY(dst (channel) , src [channel] ,wave_si2e(0)*wave_size(i; ] ; 
Haar8ackward(src (channel) , vave.size, oct s- scale [ 1 ] ) ; 
break; 
case WT_Daub4 : 

if (scale(0]»«0) ( 

if (scal«(l)>scal«(0)) 

KLHALF (dst [channel) . srclchannel] , wave.size (0) , wave_size [ 1] 

else 

KLCOPY ( d s t ( channe 1 ] , s r c ( channe 1 ) , wa ve.s i z e ( 0 ) * wave, sized] 
Daub4 Backward (arc (channel] , weve.size, occs-scale(l] ) ; 
} else 

if (channel o=0) ( 

KLCOPY (dec (channel) , src [channel] , wave.size (0) *wave_size ( 1) 
Bac)cward3 511 (src [channel] , wave.size, octs -scale (1) ) ; 
) else 

TOPBWD<dsc (channel) , src (channel] . wave_size(0] , wave_size(l] 

break; 

> 

) 

sync2=GetTimerValue<tsync2) ; 
*wav«= sync 2 - synci ; 

) 

) 
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© Copyright 1993 KI.ICS Limited 
All rights reserved. 

written by: Adrian Lewis 

•••/ 

Klic3 Codec 



•/ 

* include "ImageCodec .h* 

•include <FixMath.h> 

* include <Error9.h> 
♦include < Packages. h> 

*ifdef PERFORMANCE 
•include <Perf.h> 

extern TP2PerfGlobais ThePClobals; 
•endif 

#ifdef DEBUG 

♦define DebugMsg(val) DebugStr (val > 

• else 

t define DebugMsg ( val) 
•endif 

'define wr_Haar 0 
•define WT_Daub4 1 

•define None 0 

♦define Usee 1 

*t define Usel6 2 

#define Use32 3 

idefine UseF32 4 

/• Version information ■/ 

* define KLIC3_C0DEC_REV i 

•define codec Inter f aceversion 1 /• high word returned in component Get Version 

•define klicsCodec Format Name 'Klics* 
^define JclicsCodecForraatType 'Jclic 

pascal ComponentResult 

KiicsCodec (Component Parameters •params.char "storage); 

pascal ComponentResult 

KLOpenCodec ( Component Instance self ) ; 

pascal ComponentResult 

KLCloseCodect Handle storage. Component Instance self}; 

pascal ComponentResult 
KLCanDoSelector ( shore selector ) ; 

pascal ComponentResult 
KLGetVersion ( J ; 

pascal ComponentResult 

KLGet Codec Tnfo (Han*!? storage. Codec Info *info); 
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pascal Component Re suit 

KLGetHaxCompressionSize (Handle storage, PixrtapHandle src. const Recc 'srcRect. short 
CodecO quality, long •site); 

pascal ComponentResult 

KLGetCompressedL-nageSize (Handle storage. ImageDescriptionHandle desc, Ptr daca.lono, 
DacaProcRecordPtr dataProc, long •size); 

pascal ComponentResult 

KLPreCompress( Handle storage, register CodecCompre as Parana *p) ; 
pascal long 

KLPreDecompress( Handle storage, register CodecDecorcpressPaxams # p) ; 
pascal long 

KLBandDecompresa (Handle storage, register CodecDecompressParams *p) ; 
pascal long 

KLBandCompress I Handle storage, register CodecCompre ss Par ams »p> r 
pascal ComponentResult 

KLGetCompreasionTime (Handle storage, PixMapHandle arc, const Rect *srcRect, short dep 
Codecg *spatialOuality,CodecO •teraporalQuality, unsigned long 'time); 

/• Function: KlicsCodec 
* Description: KlicsCodec main despatcher 
•/ 

tifdef DECODER 

pascal ComponentResult 

KlicsDecodertComponantParameters *params,cbar ••storage) 
♦else 

#ifdef ENCODER 

pascal ComponentResult 

Klics£nc Oder (Component Parameter s *params, char ••storage) 
♦else 

pascal ComponentResult 

KlicsCodec (Component Parameters *params,char •• storage) 

*endi£ 

»endi £ 

{ 

OSErr err; 

switch ( parame->vhat ) ( 
case ^Component Opens elect : 

err=CallComponent Function (pa rams, (Component Function) KLOpenCodec) ; break; 

case kComponentCloseSelect: 

err»CallCoraponentFunctionWithStorage( storage. parama, ( Component Funct ion )KLC 

case kCamponentCanDoSelect : 

err*CallComponentFunction(params. ( C omponent Func t i on )KLCanDoSe lector) ,* bxea 

case kConponent Versions elect : 

er r -CallComponent Func t i on ( par ams, (Component Funct ion) KLGet Vers ion); break; 

♦ifdef DECODER 

caae codecPreCompress: 
case codecBandCompress : 

err»codecttaimp£rr; break; 

telse 

case codecPreCompress: 
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errsCaflCcraponentFuncc ;onwithStorage ( storage, params. (CornponentFunci ion) KLP 

case codecBAndC empress : 

err*CallCcmponent Funct lonWichScorage (storage. params. (CcmponencFunct ion) KL8 

fendif 

•ifdef ENCODER 

case codecPreDecompress : 
case codecBandCecompress : 

err = codec UnunpErr: break; 

•else 

case codecPreDecompress: 

err aCallComponencFuncc lonWithStorage t storage, params . (CorrponentFunct ion) KLP 

case codecBandDecompress : 

errsCallComponentF\inctionWithStorage( storage, params, (Component Function I KLB 

•endif 

case codecCDSequenceBusy : 

err=0; break; /• our codec is never asynchronously busy 

case codecGetCodeclnfo: 

er r *Cal lCoraponentF\inct ionwi chScorage (storage , params , ( Component Funct ion) KLG 

case codecGetCompressedlmageSiie: 

er r =Cal IComponentFunct ianwithStorage ( st orage , params . ( Component Funct ion ) KLG 

case codecGetMaxCompressionSize: 

err =Cal IComponent Funct ionWithStorage ( storage, params . ( Component Funct ion ) KLG 

case codecGetCompressionTime: 

erraCallComponent Funct ionWithSt orage ( storage, params , (Component Funct ion) KLG 

case codecGetSimilarity: 

errscodecUnimpErr; break ; 

case codecTrimlmage: 

err»codecUnimpErr; break; 

default : 

err=param£rr ; break ; 

) 

if <err!»no£rr) 

DebugMsg ( • \pCodec Error* ) ; 
retuxn(err) ; 

) 

# include <M«r.ory.h> 
• include <Resources . h> 
* include <OSUtils.h> 
♦include <SysEqu.n> 

t include <StdIO.h> 
# include <Time.h> 

* include <Strings.h> 

* include <String.h> 

# include *Bits3.h* 

# include 'KlicsHeader .h* 

« include "KlicsEncode.h* 

void DebugSt ring (char -string) 

( 

DebugStr( string) ; 
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excern shore gResRef; 

typedef s truce ( 

Codeclnfo ••info: 
per car>(4]; 
short use(4}; 

I SharedGlobals; 



cypedef struct 
KlicsERec 



{ 

kle; 



r 

shore *src(31; r 

short *dst(3); /' 

Per pixmap; /' 

long size; /■ 

long. using; /' 

long scale[3]; /' 

unsigned long prev_f rarae; /* 

unsigned long real .frame; /' 

unsigned long dpy_ frame; /' 

unsigned long run_frame; I* 

unsigned long sys_tixne; /' 

unsigned long tree.time; /' 

unsigned long wave.time; /* 

unsigned long dpy.time; r 

unsigned long run_tinte; /' 

unsigned long key_time; /' 

unsigned long sync_time; r 

Boolean ouc (15) ; /' 
SharedGlobals •sharedGlob; 
Globals; 

Scaling scenarios: Tree wave Out 



Encoding parameters •/ 

YUV frame buffer •/ 

yuv Frame buffer •/ 

Encoded pixmap data */ 

Size of Previous Frame Buffer •/ 

Which lookup cable are we using for colour 

Tree, wave. Out scales unoriginal, -l=Doubl 

Previous frame number */ 

Previous real frame (no skips) */ 

Previous displayed frame */ 

First frame in play sequence •/ 

System overhead for previous frame •/ 

Typical tree decode time (not skip* •/ 

Typical wavelet transform time •/ 

Typical display time •/ 

Time of first run frame •/ 

Time at last key frame */ 

Sync time •/ 

Displayed? •/ 



1 0: Internal calculations are Quarter size, output Original size ( interpo 

1 1: internal calculations are Quarter size, output Ouarter size 

1 i: Internal calculations are Original size,- output Quarter size 

0 0: Internal calculations are Original size, output Original size 

0 -1: Internal calculations are Original size, output Double size 



void 



KLDeallocate(Globals **glob); 



/• Klics Function Definitions V 

extern >nt KlicsEncode (short *srcm. short •dst[3], KlicsE kle); 
extern Boolean KlicsDecode( short -src(3]. short -dst [3) . KlicsSeqHeader •setfi.Kli 
long mode, long scale(3], unsigned long »tree, unsigned long wave); 



Memory allocation/deallocation routines 



OSErr 

Memo ry Err or O 

{ 

OSErr cheErr; 

♦lfdef DEBUG 

if (0 ! = (cheErr=MemError( ) ) ) 
DebugSr r ' " N r?M«wnrry Error " 
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«endif 

return < theErr) ; 



CSErr 

"reeFtrtPtr *pcr) 

t 

CSErr cheErr=0 ; 

if (•pcr:=nii) ( 

DiaposePtr ( *ptr ) ; 
•pcrmil ; 

c he Err= Memory Error ( ) 

} 

return tcheErr) ; 



•define FreePointer (handle, err) \ 

if (noErr ! = (err=FreePtr! ( Ptr«) (thandle) i ) } recurnterr) 

extern OSErr Colour8(Ptr • ) ; 

extern OSErr ColourlfitPtr M; 

extern OSErr UV32Table t Ptr *j; 

extern OSErr RCBTable(Ptr *»; 

CSErr 

KLG«t?ab(Clobals ••glob. long new) 

( 

OSErr th©Err=0; 

SharedGlobals *sGlob= < *glob) ->9haredClob; 
long old*( # glob) ->using; 

if {old!=new) < 

if (old! -None > { 

sGlob->uae{old-l) — ; 

if < sGlob->uae fold- 1) *-0> ( 

FreePointer <sClob->tab(old-l) , theErr) ; 

) 

if (nev'sNone) < 

if ( sGlob->use(new-i] *s0) 
switch (new) { 

'ifndef ENCODER 

case Use8: 

if tnoErr ! = <che£rr=Colour8 <&sGlob->tab(new-ll ) ) ) 

return (theErr) ; 
break: 
case Usel6: 

if (noErr!»(the£rrsColourl6(&cGlob->tab;new-l) ) > ) 

return (theErr) ; 
break; 
case Use32: 

if (no£rr! = (theErr =UV32Table(&sGlob-> tab (new- 11 ) ) ) 

return! theErr) ; 
break; 

♦endif 

# ifndef DECODER 

case UseF32 : 

if (noErr! = (theErr=RG3T able (4sGlob->tab( new- 1) ) 1 1 

return t theErr) ; 
break; 
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•endif 



) 

( *glob) ->usir.gin»w: 
sGlob->use{new-l]** ; 



re: urn ( chelrr ) ; 



OSErr 

XLFreeiGlobals "glob) 

( 

OSErr theErr=0; 

FreePointer( ( *glob> ->srcfO] , thaErr) 
FreePointert Cglob) ->dst (0] , theErr; 
Free Pointer ( ( *glob) - >pijcnap f theErr ) 
Cglob) ->sizesO; 
return ( theErr > ; 



^define NewPointertptr, type, size) \ 
saveZone=Get Zone t ) ; \ 
SetZone<SystemZone( ) ) ; \ 
if (nil=*lptr»(type)NewPtr(size) > ) ( \ 
Set Zone ( ApplicZonet ) ) ; \ 
if (nil»a(ptr=(type)NewPtr(size) ) ) ( \ 
SetZonetsaveZone) ; \ 
return ( MenoryEr ror ( ) ) ; \ 

) \ 

) \ 

SetZone (save Zone) ; 



ConponentResult 

KLMalloc ( Global s **glob, short height, short width, long pixelSize) 

long ysize.uvsize; 
THz. save Zone; 

ysizes (long)height * (long)width* f long) si zeof {short ) ; 
uvsize s ysize>>2; 

if ( Cglob) ->size !« ysize) ( 
KLFreetglob) ; 
Cglob) ->size = ysize: 

Cglob) ->prev_frane«-i; /* frame doesn't contain valid data »/ 

/* Keep Src and Dst separate because of their large sizes */ 

ysize- (long) height * (long)width * < long) sizeof (short ) » 2* Cglob) ->scale 
uvsize a ysize»2; 

NewPo inter ( Cglob) ->src (0] .short *.ysize*uvsize*uvsize-f 16) ; 

(•glob) ->src(l) » (short *)(< (long) Cglob) ->src[0] ♦ ysize ♦ 3D & OxFFTOT 

Cglob) ->src(2) » (short •)(( (long) Cglob) ->src(l J » uvsize ♦ 3D & OxTFTF. 

ysize* (long) height * (long)width • (long) sizeof (short ) » 2 # ( *glob) ->scale 
uvsize s ysize»2; 

NewPointer( Cglob)->dat (0) .short * .ysize+uvsize+uvsize+16) ; 

Cglob) ->dst(l) a (short *)(( (long) Cglob) ->dst (0] * ysize ♦ 3D & QxFTTTT. 

Cglob)->dat(2] * (short •)(( (long) Cglob) ->dst {!) * uvsize ♦ 3D & OxPFPF 
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^ NevPointer( < *giob> ->pixrr-ap, Ptr. pixelSize/6 *heighc # widrh-<: ) ; 
return (noErr l ; 

) 

CSErr 

RescurceSrror i ) 

i 

CSExr theErr; 

•ifdef DEBUG 

if (0! = (theErrrResErrorl ) ) ) 

Debugstr I ■ \pRe30urceError • ) ; 

•endif 

return (theErr) ; 

) 

rfifdef COMPONENT 

#define ResErr (resf ile. err) \ 

if (0! »<err=ResourceError( ) I) ( \ 

if (resfile!=0) CloseComponentResFi le< resf ile) ; \ 
return (err ) ; \ 

) 

*else 

•define ResErrtresf ile. err ) \ 

if <0!»(err=ResourceError( ) ) ) { \ 
return (err J ; \ 

) 

••ndif 

Component Re suit 

KLOpenlnfoRes (Component Instance self. Handle *info) 

f pragma unused (self) 
short resPile=0; 
OSErr theErrsnoErr; 

if Cinfo) ( 

DisposHandle* *info> ; 
*inf o«nii; 

) 

*ifdef COMPONENT 

resFilesOpenComponentResFilei (Component ) self ) ; 

ResErr ( r esF ile . theErr ) ; 
*else 

UseResFile<gResRef ) ; 
•endif 

* info=GetlResource( codec infoRe sour ceType. 128) ; 
•info=CetIResource(codecInfoResourceType, 129) ; 
ResErr (resFile, theErr) ; 
LoadResource ( * info ) ; 
ResErr ( resFile . theErr ) ; 
Det achRe source ( • inf o ) ; 
♦ifdef COMPONENT 

CloseComponentResFile (resFile) ; 
•endif 

return (theErr) ; 

) 

pascal Coaponent Result 
KLOpenCodecf Component In stance self) 

( 

Globals ••glob; 
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SharedClobals •sGlob: 
THz aaveZone; 
Boolean inAppHeap; 
C^mponentResult result = noErr; - 
snore resFile»CurReaFile( ) ; 

D€bugM3gc\pOpen Codec - begin*); 

it ( (glob . (Clcbals 'NNevHandieClearlsizeof (Clobals) ; ) = * nil ) < 
re-urn (MemoryErrorO ) ; v 
} else HNoPurget (Handle)glob) ; 
SetComponent InstanceStorage ( se If , ( Handle J g lob) ; 

saveZone = GecZoneO; 

inAppHeap » { Ge t Component In stanceA 5 < self ) * ! = 0 )• 
if ( ! inAppHeap ) 

Set Zone ( Sy stemZone( ) ) ,* 
if ( <sGlob=(SharedGlobal3*)GetConponentReicont{Component)self)) == nil ) t 
xt ( (sGlob a (SharedGlobals*)N«wPtrClear<si2eof (SharedClobals))) » nil ) 
result =WemoryError () ; 
goto obail; 

} 

^ SetComponent Ref con ( (Component ) self , (long) sGlob) ; 

<*glob)->sharedGlob * aClob; // keep this around where it's easy to gee at 

if ( 3Glob->info « nil II * (Handle) sClob->info « nil ) { 
resultsKLCfcanlnfoRestself .&(Handle) (sGlcb->info) ) ; 
HNoPurget (Handle) sGlob-> info) ; 



obail : 



SetZone I saveZone) ; 

if ( result ! = noErr sGlob != nil ) ( 

if ( sGlob->info ) 

DisposHandle( (Handle) sGlob-> info) ; 

DispoaPtrf (Ptr) sGlob) ; 
^ SetConponentRefcon( (Component) self , (long)nil) ; 

<*giobi ->sizesO: 

DebugMsgt '\pOpen Codec - end'); 

return (result ) ; 

) 

pascal Component Result 

KLCloseCodec( Handle storage. Component Instance self) 
SharedGlobals •sGlob: 

Globals "glob = (Globals i storage? 

DebugMsg( "XpClose Codec - begin 1 )/ 
HLock (storage) ; 
if ( glob ) { 

KLPree(glob) ; 

FCLGet Tab ( glob . None ) ; 

if (CountConponentlnscances( (Coaponent ) self ) » 1) ( 

if ( (sGlob. (SharedGlobals-) ( *glob) ->shar«dClob> i • nil ) { 

if ( sG lob- > info ) 
^ K?urge< (Handle) sGlob->info) ; 

) 

DisposHandlef (Handle)glob» ? 
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height * 120*. 

) 

if :::me) 

•time = (width • height * ID; 

if :spaeialQuality • spatialQualuy—codecLosslessOuality ) 
•spacialQuality = codecMaxQualicy ; 

it : temporalQuality • tentporalOual ity ==codecLoss lessOuality ) 
•temporal Quality - codecMaxQuality ; 

return t noErr ) : 

/• 

• Extends dimensions to make a multiples of 32x16 
•/ 

^define KLExtendWidth (dim) 3 1- ( dim-l&31) 
'define KLExtendHeight (dim) 15- (dim-l&15) 

pascal Component Re suit 

KLGetMaxCompressionSize( Handle storage, PixMapHandle arcconst Rect 'srcRect . short • 
CodecQ quality, long *size) 

( 

■pragma unused ( storage, src, depth, quality) 

short width = srcRect->nght - srcRect ->lef z t 
short height = srcRect->bottom - srcRect->top; 

/* test by just doing RG3 storage */ 

•size • 3 * <width*KLExtendWidth (width) ) • ( he ight* KLExtendHeight (height )) ; 
return (noErr) ; 

) 

pascal ComponentResult 

K LGet Compressed I mageSize (Handle storage. ImageDescript ionHandle desc.Ptr data. long ■ 
^ DataProcRecordPtr dataProc. long *size) 

•pragma unused ( storage, dataSize, dataProc. desc) 
short rrmh.size; 
long data_size; 

if ( size si nil ) ( 
return (par am£rr) ; 

) 

:rmh_size= ( (KlicsHeader *)data) ->descnption_length; : * 
data_size=( (Kl icsFrame Header *)daca> ->length; 
•size= ( long) f rmh_size*data_size; 
■ return (noErr) ; 

) 

void KLSetup< Boolean still, short width, short height, CodecQ space, CodecO tern 

kle->seqh.head.description_length»sizeo£(KlicsSeqHeader) ; 
kle->seqh.head. version_number (0) =0; 
)c 1 e- > s eqh . head . ver s ion_nunber ( 1 ] s 1 ; 
*le->seqh. sequencers ize (0) =width; 
kle->segh.3equence_size(l]3height ; 
kle->seqft. sequencers! ze (2) =0; 
kle->seqh. sub.sanple (Oss- 
icle- >seqh. sub.san^le { 1 j • 1 ; 
k 1 e - > s eqh . wave 1 et =WT_Daub4 ; 
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kle->seqh. precision* 10 ; 
kle->seqh.cctaves {0) =3 ; 
><le->se<jh.octave3(lj =2; 

^le->frmh.head.version_n\unber[OJ =0; 
*le->f m\h. head. vers ion_number( i J = .i ; 

"::::ni5:S:oCc s :K!i 3 ;s;i: f 0 :(;: Hi * h - 64000 *** . 1 

<le->encd.buf_3ize=kle->encd.bp?_ia»4; 

*le->encd.quant=16- (space* 15 ) / 1023 ; 
*le->encd. chreshsi. 0; 
kle->encd. compare»l .0; 
*le->encd. base [01*0. 10 ; 
kle->encd. based 1=0.10 ; 
kle->encd.baae(2]=0.2O; 
kle->encd.base[3 1=0. 50; 
kle->encd.base(4 ]*1.00; 
kie->encd. intrasstill; 
kle->encd. auto.qscrue; 
kle->encd.buf_sv«true; 
k le- >encd . pr evquact s 1 ; 
kle->encd.prevbytes=13 ; 



tifndef DECODER 
pascal ConponentResult 

KLPreComprasa (Handle storage, register CodecCompraaePaxaina *p) 

Component Re suit result; 

CodecCapabilities •capabilities » p->capabilitiea: 

^^^(•P->iMaeDescription)->width*(capabilities->€octendw 
ci^Ii • height- j«p->iraageI)e3cription) ->height* (capabilities ->ext en. 

Clobals **glob* (Global* ♦*) storage; 

KlicsE kle»M*glob)->kle; 

Han<ne ^»*^Handle(sizeof (KlicsSeqHeader) ) ; 

DebugMsg { • XpKLPreCoiHpross • ) ; 

HLeck( storage! ; 

if (MemErrorf ) !=noErr> return (MemError O > ; 
switch ( Cp->imageDescription)->d*pth > { 
case 24: 

capabilities->vantedPixelSize s 32; 
kle*>seqh. channels* 3; 

if (noErrJairesultsKLGecTabfglob.yseFBa) ) ) 

return (result > ; 
break; 
default : 

return (codecConditionErr ) ; 
break; 

> 

/♦ Going co use 3 octaves for Y and 2 for UV so the image must be a multiple o 

capabilitiei->bandHin » height; 
capabilities->bandlnc => capabilities->bandMin; 

capabilit ies ->f laga=codeccancopy Prevcoaqp I codecCanCopyPrev; 

( *glob) ->scale(0] «0; 
fglob>->3caleUU0; 
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Cglob)->scale[2] =0; 

if 'noErr! = (result = KLMalloc(glob, height. width. OH) return result; 
KLSecup(p->sequenceID==0, width. height, < *p->imageDe3cri?c ion) - >spatialQuality . t 

BlcckMovef (Pcr)&kle->seqh. *exc. sizeof f KlicsSeqHeader > ) ; 

if :nc£rr ! = i resuit=Set ImageDescripcicnZxcension (p- > imageOescription, ext , klicsC 
cecum result: 

KUnlock ( storage ) ; 

DebugMsg < • \pKLPreCompress success • ) ; 
return (resulc ) ; 

) 

*endif 

*ifnde£ ENCODER 
pascal long 

KLPreDecompress I Handle storage, register CodecDecompressParams # p) 
Conponent Result result; 

CodecCapabilities •capabilities = p->capabilie ies; 
R ect dRect = p->srcRect; 

long width; 
long height; 
long channels; 

Glcbals ••globe (Globals storage; 

KUCSE kle; 
Handle ext; 
OSErr err i 

DebugMsg ( • NpKLPreoeccmoress - ) ; 
if ( ITranaformRect {p->matrix.&dRect,nil) ) 
return (codecConditionErr) ; 

HLock< storage) ; 
kle=4 rglobi->kle; 

switch ( ( *p->imageDescription) ->depth > ( 
case 24: 

switch (p->dstPixMap.pixelSize> ( 
case 32: 

capabilities->wanted?ixelSize = 32; 
if (p->conditionFlagsfccodecConditxonNewDepth) i 
it (noErr!=(err«KLCetTah(glob,Use32) ) i 
return (err); 

) 

break; 
case 16 : 

capabilities->wantedPixel$ize s 16; 
if (p->conditionFlags&codecCondicionNew Depth) { 
if (noErrlr lerr»KLGecTab<glob.Usei6i > ) 
return ( err ) ; 

) 

break; 
case 8: 

capabilities->wantedPixelSize = 8; 
if <p->conditionFlags&codecConditionNewClut ) < 
if (noErr!a(«rr«KLG*tTab<glob,Use8) ) ) 
ret urn (err) ; 

> 

break; 

) 

channel s« 3; 
break; 
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default: 

return (codecConditionErr ) ; 
break; 

) 

if (noExr!-(result 3 GecrmageDescripcion£xcensiontp->imageDescriocicn.4exc Jcl-es. 
BlocXWove ( -ext . ( Ptr ) tJcle->seqh. sizeor ( KlicsSeqHeader > > ; 
if <channels*=i) kle->seqh. channels* 1; 

/• Going to use 3 octaves Cor Y and 2 for UV so the image must be a multiple o 
•rifdef HQ 

(*glob)->scale{03=0; /• Tree scale •/ 
♦else 

Cglob)->scale{0)=l; /* Tree scale v 
tendif 

width*kle- >seqh . sequencers i ze f 0 1 ; 
heightrkle->seqh.sequence_size{l j ; 

switcht Cglob)->scale[0]) { 
case 1: /* Quarter size internal •/ 
(•glob)->scale(l)«l; 

if (p->matrix->matrix[0) (0) a»p->matrix->matzix(l) II] ) 
svicch(p->matrix->raatrix|0] [0]] { 
case 32768: 

capabilitie3->flagsrcodecCanScale; 
capabi 1 i t ieo - >ext endwidth = w idt h/ 2 -dF.ecc . r ighc ; 
capabilities->eoct«ndHeight»height/2-dRect .bottom; 
. Cglob)->scale(2)»l; 
break; 
case 65536: 

capabilities->extendWidthswidth-dRect . right ; 
capabilities->extendMeight-height-dRect .bottom; 
( •glob) ->scale [2 ] =0; 
break; 
default: 

capabi 1 i t i es - >ext endwidth=0 ; 
capab i 1 i t i e s - >ext endHeight = 0 ; 
fglob)->scalef2)*0; 
break; 

) 

else ( 

capabilities ->extendWidth=0; 
capabil i t ies - >ext endHe ight aO ; 
(*glob)->scaie(2 3aO; 

) 

breaks- 
case 0: /• Pull size internal V 

if (p->matrix->matrix(0] (0)— p->roatrix->macrix[l] IX J ) 
switch(p-xnatrix->matrix(0] (0] ) { 
case 32768: 

capabilities ->f lags=codecCanScale; 

capabilitie«->«.<tendWidth=width/2-dRect . right ; 

capabilities ->extendHeight=height/2-dRect. bottom; 

(•glob)->scalefl]al; 

<*glob)->acale[2]=l; 

break; 
case 131072: 

capabilities->flags=codecCanScaie; 

capabilities->extendwidth»width- 2 -dRect . right ; 

capabilities->extendHeightcheight*2-dRect.botto«; 

(*glob)->scale[l]-0; 

(*glob)->scale(2)=-l; 



SI IRST1TI 1TF RHPPT fRIfl P ?P\ 



WO 94/23385 



PCT/GBW/<XK77 



- 696 - 



Engineering : KlicsCode :CoxpFict : KlicsCodec . c 

break; 
case 65536: 

capabilities->extendWidth=v:dth-dRecc . right : 
capabiiities->extendH€ighc=heigru -dRecc . boctcm; 
(•glob) ->scale(l]=0; 
( 'glob)->scale{2]=0; 
oreak; 
default: 

-3pabilities->extendwidth=0; 
capabil it ies->extendHeight=0; 
(*glob)->scale(l}=C; 
(•glob)->scale[2)-0; 

} 

else { 

capa£ilities->extendwidth=0; 
capabil it ies->extendHeight=0; 
I *glob> ->scale[l]*0; 
fgiobl ->scale[2]=0; 

) 

break; 

) 

capabil it ies->bandMin = height* 
capabilit ies->bandlnc * capabilit ies^bandMin.- 
capabilit ies - > t lags I =codecCanCopyPrev I codecCanCopyPrevCojirp i codecCanftemapColoz ,* 

if <noErr!= ( result »KLMalloc (glob, heighc, width, capabil i ties- >wantedPixel5i re) J ) 
HUnlockf storage) > 

DebugMsg < • NpKLPreDecompress success * ) ; 
return (result ) ; 

) 

#endi£ 

/• Test Versions in C - Colour. c •/ 

void RGB2YUV32( long *pixraap, short -Yc. short *Uc, short *Vc. int area, int wid 
void YUV2RGB32(long •pixnap, short *Yc. short *Uc. -shore *Vc, int area, int wid 
void YUV2RGB32x2(Pcr table, long 'pixmap, short *Yc. short *UC, short *Vc, int a 

/* Assembler versions - Colour. a */ 

CUT 2 2X2 ( Ptr table, long •pixmap, short *Y. short *U, short »v, long width, long height. 1 
OUT12X2D(Ptr table. long 'pixjaap. short *Y, short *U, short "V.long width. long height. 
0'JT32lPtr table, long *pixmap, shore -Y. short *U, short *v, long width, long height, Ion- 
OUT32D(Ptr table. long 'pixmap. short *Y. short *U,shcrt *v, long width, long height. lo: 
O f JTBX2 (Ptr cable, long *pixmap, short *Y, short *U, short 'V. long width. long height, lo: 
OUTS (Ptr table. long * pi xmap, short # Y. short *U, short 'V, long width, long height, long 
OUT16X2(Ptr table, long •pixmap, shore *Y. short *0, short *V, long width, long height, 1 
OUT16(Ptr table. long •pixroap, short *Y, shore *U. short 'V.long width, long height, Ion- 
lN32(Ptr table. long •pixmap, short *Y. short *U, short *V, long width, long height. long 

/• Assembler versions - Co lor 2. a •/ 

void RGB2YUV2 ( long 'pixmap, short *Yc. shore *Uc, short *Vc, int area, int wide, 

void YUV2RGB2 ( long 'pixmap, shore *Yc. shore *Uc. short *Vc, int area, int widt 

void YUV2RGB3 ( long •pixnap, shore *Yc. short *Uc, shore *Vc, int area, int widt 

void GREY2Y ( long -pixmap, short *Yc, int area, int width, int cols); 

void Y 2 GREY ( long •pixmap, short w Yc. int lines, int width, int cols); 

void Y2GGG ( long ■ pixmap, short *Yc, int lines, inc width, int cols); 

/*YCJV2RCB4 ( (*glob> -> Table, pixmap, src[0J , sre [1] , sre [2] , cols* ( *desc> ->heighe»scale,- 
YUV2RGB5( ('glob) ->Table, pixmap, src(O) . src(l] , sre (2 ], cols* ( *desc > ->height , width»sc 

•pragma parameter 00 Microseconds 
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pascal unsigned long Microseconds (void) = (0x4EBO. 0x81El. 0x64C); 

unsigned long CetTinierValue (unsigned long •TimerRas) 

i 

*TxxnerRes » CLOCKS _;PER_SEC; 
return { Microseconds ( ) ) 7 

) 

#ifndef DECODER 
pascal long 

KLBandCornpress (Handle storage, register CodecCorapressParams »p> 
^pragma unused ( storage) 



Clonals ••glob = (Globals •*) storage; 
ImageOe script ion ••desc = p->imageDescript ion; 

char *baseAddr; 

short rowBvces; 

*«ct sRect ; 

long of f setH, of f setV; 

OSErr result » noErr; 

short •src(3],*dst(3]; 

long 'piamap; 

i^c widths Cdesc) ->vidth*KLExtendWidth< <*desc) ->width) ; 

inc heights ( *desc) ->heighc+KLExtendHeight { ( Mesa ->height ) ; 

ir *t hvidch»vidth»l. hheight=height»l; 

int bytes; 

KlicsE Jcle; 

char rmuMode*l; 

char intra [ ) » • \pENC : Intra-mode • , inter f 2 s - \pENC : Inter-mode' ; 

SharedGlobaXs *sGlob; 



Hfdef PERFORMANCE 

(void) Perf Control (ThePGlobals, true) ; 
*endif 

DebugMsg ( • NpBandCoanpress" ) ; 
HLock< ( Handle )giob) ; 
kles6<«glob)->kle; 
sGlobs (*glob) ->sharedClob; 

rovBytes = p«>src?ixKap. rowSytes & 0x3£ff; 
sRect s p- > arc PixMap. bounds; 
switch ( p->srcPixMap.pixelSize ) ( 
case 32: 

offsetH s sRect . left«2; 

break; 
case 16: 

offsetH a sRect .lef t«l; 

break; 
case 8: 

offsetH a sRect. left; 

break; 
default : 

result s codecErr; 

DebugMsg ( •\pError - ) ; 

goto bail i 

> 

offsetv c sRect.top * rowBytes; 

baseAddr = p->srcPixMap.baseAddr + offsetH ♦ offsetV; 
pixmapo ( long •) ba3eAddr; 
/* FSMake*SSpec(0. 0, '\pDaer:crap001* , ifsspec) ; 
FSpCreatetSfsspec. * ????• . ■????• , -1) ; 
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?Sp0panDF(4f sapec. f swrfenn. 4£ ileRefNum) ; 
areaahaighe*rowByees; 

r SClose(f ileRefNujTi) ; •/ 

'!" > 2 rC l2, !; src(l| = c 9 lob)->$rc(U; src(2) s f 3 lob> ->srct21 • 



case 3: 

£re5i' Cl0b " >e * ,0 " r "' 1K 



Klics encode 



*ifdef DEBUG 

it !r > "ii ex L lag34co 5 ecPl4g0seIr ^eBuf£er)- DebugSer < -\puseiaageBuf far- ) • / 

if p^callerriagsfccodecFlagOontOffscreen) DebugStr ( - Np^ncOf f^r^n". / 
H ^ > "} 1 1#r ' u Wcod«:PUgPorc«K«yFraB»i l>bugStr(^pForce^ra^-T T 

klVl^L^trlT1 ign9d lon V> <P-**"a*sizeof (KlicsFramaHaad*r> ) , 
*le->encd. intra* (p->temporalOuaiity=.0) ; 
kle->f rmh. f rame_nuaibersp->f rameNumbar; 

bytes=KlicsEncoda ( arc, dst , kle ) ? 

BlockMove ( ( Ptr ) &kle->f rmh, p->data. sizeof <KlicsFra«eHeader ) ) ; 
byces+=sizeof (KlicsFrareeHeader) ; *««snB«wx j ; , 

( -glob) ->prev.f raraeap->f raaeNumber: 

p->dac«*sbyces; 
p->buf ferSize*tytes; 

t # p- > imageDescript ion ) -xlataSizestytas ; 

p->3imUaricy=()cle->encd.incra?0;Long2Fix(244) ) ; 
p->callerFlagssO: 

/• P->canerFlagsl*codecFiagU3edIn»g^ 
bail; 

HUnlock( (Handla)glob) ; 
#ifdef PERFORMANCE 

1£< °reti^r«aulc fI ^ <Thercl0 ^ ^PEncode.perf . false. 0) ) ) 
»endi£ 

DebugMagCNpBandCompreas success'); 
return < raaulc ) ; 

> 

*endi£ 

/- Display stuff for debugging 
CGrafPtr wPort. savePort; 
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Recc Tect; 
5cr255 scr; 

GecPort ( (CrafPtr • >&savePorc ) ■ 
SecCWMgrPort UwPort ) ; 
3ec?orc ( (Graf Per JwPorc ) ; 
SetRecc :&recc, 0, 0. 5C. 30 ) ; 
ClipRecc ( irecc) 
EraseRecc (irecc) ; 

NumToScring(fnnh->£ra»e number, scr J ; 

MoveTo 10, 20) ; 

DrawString(scr) ; 

if f frmh->f lagsiKFH_lNTFA) { 

SetRecc (&rect, 0,30, 50,65) ; 

ClipRect(irect) ; 

EraseRect (irecc) ; 

NuirfToString(fnnh->trajne.number/24.str) • 
MoveTo(0. 50) ; 

^ Drawstring I scr) ; 

SetRect ( txect .-2000,0.2000. 2000 > • 

ClipRectf&rect); 

SetPort( (GrafPtr JsavePort) ;•/ 

♦define flag_tree 0x1 
fdefine flag_wave 0x2 
* define flag_show 0x4 
sdefine flag.full 0x8 
•define DURATION 66666 

long ModeSwitch(Globals *glob. KlicsPrameHeader -frmh) 
long mode=0, i, fp» ; 

Boolean repeat =glob->prev.fraxne«fnnh-> frame number, 

CGrafPtr wPort, savePort; 
Rect recc ; 

Str255 atr; 

DebugMsge\pModeSwitch - begin*); 
if f £rmh->f rame _n umber ==0) 

eor(is0;i<15;i*+) glob->ouc f i] sfalse; 
if (repeat) { 

g 1 ob- > run_ t ime a 0 ; 

DebugMsg('\pModeSwitch - repeac (end)'); 
^ return 1 1 lag_s.iov | f lag_f ull ) ; 

i t ( next : 

switch ( £nnh->£ lags) { 
case KFH_SKIP: 

DcbugMagf • \pMode Switch - next/skip-); 
glob->prev_frajne»frrnh->framejiuinber; 
if <fflob->ays_time>DURATION) { 
g lob - >run_t ime«0 t 

if (glob->real_frame!=glob->dpy frame) 
model-* lag_wavelflag_show; 

) else { 

unsigned long frame, late; 

fraM»glob-»run_fraiMHglob->sw 

late3(glob->sync_tune.glob->run_time)%DORATION; 

if <frame<*glob->prev_frame 44 glob->real_frame!*glob-><ipy_rraine) 
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^ roode I =f lag.vave ! : lag_show; 
'* (£rame<=g lob- >prev_ frame lace*giob->wave_time+glob-><ipy.cime 

mode I a £ lag.wave : lag.. show; • > ~~ 

break; 
case XFH. INTRA: 

2ebugMsg< -\pMcdeSwitch - nexc / intra' i ; 
mod2=f lag.tree; 

g 1 o b - > p re v_ f r ame = t rmh - > f r ame .numbe r ; 
glob->ceal.f rame»g lob- >prev_f rame; 
if (glob->sys.time>DURATICN7 { 
g lob- >run_t ime=0 : 

mode I sf lag.wavel f lag. show l f lag.f ull ; 
) else 

,% if ( g lob- > ru n_ ti me »=0) {*/ 

g 1 ob - > key _ t ime =g 1 ob- > sync. c i me - g 1 ob - > r un_ c ime ; 

g lob- > run. c ime -g 1 ob- > sync, c ime - g 1 ob - > sy s_ c ime ; 

g 1 ob - > run. £ r ame =g 1 ob- >pr e v_ £ r ame ; 

mode I = f 1 ag.wave I f 1 ag.show I £ 1 ag_ £u 1 1 ; 
/• ) else { 

unsigned long frame, lace; 

£ ram* *glob-> run. frame* < g lob- > sy nc. c ime- glob- >run_t ime) /DURATia 
late» ( g lob- > sync, t ime -glob->rur^_t. ime) % CURAT ION ; 
i£ ( frameog lob- >prev_ frame) 

modelaf lag.vavet ci ag.show I flag full; 

)•/ 
break; 
default: 

DebugMsgr\pModeSwitch - nexc/inter * ) ; 
modes flag. tree; 

glob- >pr ev_f.rame a f rmh- > f rame.number ; 
g 1 ob- > real. £ r ame »glob->px ev.fr ame; 
if <glob->8ys_time>DURATI0N) < 

g 1 ob- > run_c ime a 0 ; 

mode I a f lag.wave I f 1 ag.show; 
) else 

if (glob->rcn.time=»0> { 

g lob- >run_t ime=g lob- > sync, t ime-g 1 ob- > sy s_c ime ; 

glob- >run_frame=glob->prev_f rame? 

mode ! aflag.wave I flag.show; 
} else { 

unsigned long frame, lace; 

f rame »g 1 ob- > run. f rame* ( g 1 ob- > sync, t ime-g 1 ob- > run_c ime ) / DURATia 
lates ( g lob- >sync_c ime-g lob- >run_c ime )% DURATION; 
if (frame<aglob->prev_ frame) 

mode I a f lag.wavel f lag.show; 
/ " if (frame<»glob->prev_f rame && late+g lob- >cree_c ime +g lob- > wave 

mode I « f lag_wave I flag, show; • / 

) 

break; 

) 

else 

switch ( t rmh->£lags ) ( 
case KFH.SKIP : 

DebugHsg( •\pMode Switch - jump/skip'); 

glob->run_timeaO; 

break; 
case KFH. INTRA: 

DebugMsgt # \pMode£wicch - juinp/intra' ) ; 

modeafiag.treelflag.wave I f lag.showl f lag_full; 

for ( i«g lob- >pr ev.fr ame; i<f rmh- >f rame.number ; i *■*•) 
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» glob->out (f rmh->f rame_number%l5) =0; 
g 1 ob- >prev_ £ rarae ■ f rmh - > £ ra/ne^numbe r ; 
glob->real_f ramerglob->prev_£rame; 
g lob- > run_c iine= 0 ; 
break; 
default: 

DebugMsg(-\pModeSwitch - jump/ inter •) ; 

g 1 ob- > run_c i.me = 0 ; 

break; 

) 

DcbugMsgt ' XpModeSwitch - display info*); 
•ifndef COMPONENT 

/• glob->out (£rmh->f rame_number%151»(rwxJet£lag_show) !=0; 
for(ir0, £ps=0; i<15; I if (glob->out ( i ] ) fps**; 
GetPort ( (GrafPtr • ) isavePort ) ; 
GetCWMgrPort UwPort ) ; 
SetPort { (GrafPtr) wPort) ; 
SetRectUrect, 0.20. 120. 50) ; 
ClipRect (&rect); 
EraseRect (&rect ) ; 

NumTo String ( f nnh->f rame_nuinber, scr) ; 
MoveTo(0,35) ; 
DravString(str ) ; 
DrawStrlng ( *\p: • ) 
NumToStringffps, str) ; 
Drawstring (scr) ; 
MoveTo<0.50) ; 
for (i»0? i<15;i«»*) 

if (glob->out fij ) DrawStringt ' \pX' ) ; 
else Drawstring* •\pO B ) ; 
SetRect (tract, -2000,0,2000.2000) ; 
ClipRect Urect) ; 
SetPort ( (GrafPtr) sa^Port) ;*/ 
#endif 

DebugMsg( •XpModeSwitch - end - ); 
return (mode) ; 

) 

*ifnde£ ENCODER 
pascal long 

KLBandDecotnpr ess (Handle storage, register CodecDecompressParaos *p) 

'pragma unused (storage) 

Globals **glob = (Clonals *•) storage; 

ImageDe script ion ^desc * p- >inageDe script ion; 

int x,y; 

char •baseAddr; 

short row By tea; 

Rect dRect ; 

long offsetH.of fsetV; 

OSErr result 3 noErr; 

short •sre(3),»d3t[3); 

long *pixnap; 

int widths ( -desc) ->vridth*KLExtendWidth( (*desc) ->width) ; 

int heights (*desc) ->height+KLExcendHeight ( (*desc) ->height ) 1 

int hwidth»width> >1 , hheight =height »1 , area she ight *width; 

KlicsE Jcle; 

KlicsFraxaeHeader •fnnh; 

char mmuModesl; 

long mode; 

SharedClobals # sGlob; 

/• 

FILE *fp; 
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chdr » i ile_name( 30] ; 

CGrafPtr wPor-. savePort; 



rect ; 



Str255 3 r r - 



HLockt (Handle! glob) ; 
DecugMsg i " \pBar.dDecompress * J ; 
*glob) ->sys_Cime=GecTimerValue(i(*glob) ->sys cime) . 
Cglob) ->sys_cime-s Cglob) ->sync_time; 

•ifdet PERFORMANCE 

(void) PerfControl (ThePGlobals. cruel ; 
*endif 



kle=& Cglob) ->kle; 

sGlob= ( "glob) ->sharedGlob; 

dRect = p->srcRect; 

if < 'TransfomiRect (p->matrix, &dRect , nil ) ) ( 
DebugMsg( ■VpTranstormRect Error*); 
return ( pa raraErr > ; 

) 

rowBytes « p->dsc PixMap. rowBytes 4 0x3fff; 
offsetH = (dRect. left - p- >dst PixMap. bounds. left) ; 
switch < p->dstPixMap.pixelSize ) { 
case 32: 

offsetH ««2; 

break; 
case 16: 

offsetH <<»1; 

break; 
case 8: 

break; 
default : 

result = codecfirr; 

DebugHsgf -\pDepth Error- ) ; 

goto bail; 

) 

offsetv 3 (dRect. top - p->dst PixMap. bounds . top i • rov^ytes; 
baseAddr a p->dst PixMap. baseAddr ♦ oftsetH ♦ offsetV; 
pixmaps ( long * ) baseAddr; 



* Klics decode 

*** **•••••••••*••••••*•*••••*••*• / 

src[0].(*glob)->src(0J ; src (1] . ( -glob) ->srcl 1) ; src (2 J = ( *Qlob) ->src [2] ; 
dst{0]=(*glob)->dst[0] ; dsc[l]=< # gIob>->dst(l] ; dst (2 J = ( -glob) ->dsc (21 ; 

f rtnh= (KlicsFrame Header *)p->data; 

kle->buf.buf» (unsigned long • ) <p->data*sizeof (KlicsFraroeHeader) ) ; 
moda»ModeSwitch<*glob,frmh) ; 

KlicsDecode i arc. dat . 4kle->seqh. f nnh. &kle->buf .mode. ( *glob) ->scale. & ( *glob> ->tr 

if ( kle->buf .ptr-kle->buf .buf > £nnh->length+2 ) 

DebugMsg ( • \pWarning : Decompressor read passed end of buffer* >; 

p->data(0)»'X' ; 

p->dacaf l)=mode&f lap_tree?'T' : ' •; 
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p- >dat«K 2 ) =modefc f lag.wa ve ? ■ w : • 
P->data(3)»mode4flag_show?'S* : ■ 
P-xlata(4]»modefcf lag_full? T' : • 
p-xiata(51=Cnnh->flag3tKFH_INTRA?*:' : • 
p->data(6) a£rntfi->£lags&KFH_SKIP? 'K* : ■ 
p^dataPJr'X'; 

p->data»=p->buf CerSire; 

/ 

• signed 10 bit YUV-unsigned 8 RGB convert 
* 

♦ifdef COMPONENT 

SwapMMUMode ( &mnuHode ) ; 
♦endif 

if (modefcf lag_3hovi { 

(•glob) ->sync_ciinesGecTimervalue{&(»glob)->sync time* ; 
(•glob) ->dpy_f rarae* { *glob> ->real_£ran»; 
i£ ( (•glob)->scale(2]<(*glob)->3cale(l)j ( 
switch ( kle->seqh. channels ) ( 
case 3: 

switch (p->d3tPixMap.pixelSire) ( 
case 32: 

if <mode*tlag_full) 

OUT32X2 ( sGlob->tab(Use32-l ) . pixmap. src ( 0 ) , arc [ 1 J , src [2] , vi. 

else 

OUT32X2D(sGlob->tab[Use32-l) ,pixmap,src(0 J , sxcfl] . src(2),w 
break; 
case 16: 

0tn , 16X2(sGlob->cab(Dsel6-l] .pixmap, srelO] ,src(l] .src (2 J ,vidth> 
break ; 
case 8: 

OUT8X2 ( sGlob-> t ab (UseB-1 ) , p ixmap , src (01, src ( 1 ] , src {2} . width» ( 
break; 

) 

break; 

) 

} elae ( 

switch ikle->setjh. channels) ( 
case 3 : 

switch (p->dstPixMap.pixe!Size) { 
case 32: 

if (mode*flag_full) 

OUT32 (sGlob->tab[0se32-l] .pixntap. src [ 0J , src f 1] , src [ 2) . wide 

else 

OUT32D < sGlob- >tab [ Use3>2 -1 ] , pixmap, src 1 0 ) . src [ 1 ) , src [2] , wid 
break; 
case 16: 

COT1 6 ( sG lob- > t ab ( Usel 6 - 1 ] , pixmap , src f 0 1 . arc t 1 J , src [ 2 ) , width» ( 
break; 
case 8: 

OOT8 ( eGlob-> tab ( Use8 - 1 ] , pixmap, src { 0 J , src [ 1 ] , src [2) , vidth» ( «g 
break; 

) 

break; 

) 

) 

(•glob) ->dpy_timasGetTimerValue(fi (•globj -xipy.time) ; 
(•glob) ->dpy.time-3 { *glob) ->sync_time; 
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CLEARA2 0; 

i •glob) ^sync_tunesC€tTia»erVdlue ii : 'globi ->sync_cime) ; 

•irdef COMPONENT 

SwapMMUMode ( inmuMode ) ; 
■er.dix 

rail: 

HUnlccki •' Handle) glob) ; 

•ifdef PERFORMANCE 

if (0! = (result = Per f Dump (ThePClobals. *\pDeccde .perf ' . false. C) ) ) 
return! result I ; 

•endif 

DebugMsg ( ■ \ pBandDecompres a success • ) ; 
return! result ) ; 

) 

*endif 
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" © Copyright i993 KLICS Limited 

• All rights reserved. 

* Written by: Adrian Lewis 



•*••••••• / 

/ * 

• Second generation header file 
•/ 

^include <stdio.h> 

/* useful X definitions •/ 
/•typedef char Boolean?*/ 
typedef char 'String; 
^define True 1 
^define False 0 

/• new Blk definition •/ 
typedef int Blk[4]; 

^define WT_Haar 0 
■ define WT_Daub4 1 

/* mode constructors */ 
*define H_LPF 1 
♦define M_STILL» 2 
^define M_SEND 4 
#define M.STOP 8 
#define M_VOID 16 
#define M.QUIT 32 

/• LookAhead histogram */ 
★define HISTO 300 
#define HISTO_DELTA 15.0 
*define HISTO.BITS 10 

/* Fast Functions •/ 

/•Is the block all zero ? •/ 
•define Blk2ero( block) \ 

block[0]==0 && block{ 11 ==0 t& block{2]*>0 && block(3]==»0 

/* S\m of the absolute values */ 
? define Decide (new) \ 

abs (new(0] ) ♦ \ 

abs (newt 1] ) + \ 

abs(new(2))+ \ 

abs { new [ 3 ] ) 

/* Sum of the absolute differences */ 
# define DecideDelta (new, old) \ 

&bs(new(0]-old(0])* \ 

ab3tnew(lJ-old(l])+ \ 

abs(nev[2]-old[2))* \ 

abs<ney(3)-old[3]) 

/* Adjust the norm for comparison with SigmaAbs •/ 
•define Dec ideDouble (norm) <4.0*norm) 

/* Get addresses from x,y coords of block, sub- band, octave. 
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•image aire art nasJc (directly reUced co octave) information 

•define Ce t Addr (addr .x. y , sub. occ . size. mask) v 
\ m: smasK=masJc>>i. \ 

x0=xl (sub&l?smask:0) . \ - 

xl*xi (sub&l?sma3k:0)imask. \ 

y0=(yl (sufc*2?smask:0> ) •size(0! . 

yl=(y i (sub&2?smask:0) imask) 'size: 01 ; \ 

addr (0) sxO^-yO; \ 
addr(l) =xl*y0; \ 
addr [2 ) =x0*y i ; \ 
addrf 3) .xWyl; \ 

) 

/• Get data values from addresses and memory •/ 
*define CetData(addr . block. daca» \ 

block | 0] c i int) data ( addr (0 J ] ; \ 

block! 1 ]= lint )aata[ addr [!)] ; \ 

block (2)= ( int )d*ta[addr (2) ] ; V 

block 1 3 ] * ( int ) dat a [ addr ( 3 ) ) ; 

^define VerifyData (block. mask, tup) \ 
tmp=block&mask; \ 
if ( crrp ! =0 trap!»maski ( \ 

blockrblock<07mask:-mask; \ 

> 

/* Put data values to memory using addresses •/ 
•define PutData< addr. block, data) \ 

data{addr[0} ) = (short )block(0J ; \ 

data(addr[l] ]• (short ) block (1) ; \ 

data{addr(2I ]* (short) block (2] ; \ 

data(addr{3) (short )block[3] ; 

/* Put zero's to memory using addresses •/ 
•define Put Zero (addr. data) \ 

data(addrfO) )«0; \ 

data 1 addr II] ]=0; V 

data(addr (2J ]s0; \ 

data (addr [3] ]=0; 

/• Mode: M_VOID Put zero's and find new mode •/ 
•define DoZero( addr. dst, mode, oct) \ 
PutZerc (addr .dst ) ; \ 

mode (oct J =OCt = s0?M_STOP:M.VOID; 

/* Descend the tree structure 

* Copy mode, decrement octave (& mask), set branch to zero 

♦define DovnCounters (mode, oct .mask, blk) \ 
mode ( oct - 1 ) =mode (oct ) ; \ 
oct--; \ 

mask a mask>>l; \ 
blk(oct)=0; 

/* Ascend the tree structure 

* Ascend tree (if possible) until branch not 3 

* If at top then set mode to M_QUIT 

* Else increment branch and x,~y coords 
V 

•define StopCounters (mode. oct , mask. blk. x.y, oct s) \ 
while(oct<octs-l && blkfoctU=3) ( \ 
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blk[octJ»^ \ 
masks mask<<l; \ 
x ia -mask; \ 
y &» -mask; \ 

) \ 

it (occ==occs-l) mode (oct ] =M_QUIT; \ 
else { \ 

bUloct] — ; \ 

x " = . , nask«l; \ 

if (blk(oct]==2) y ~r mask«l; \ 
modo(occ] «mode(occ*ll ; \ 
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Written by: Adrian Lewis 



68O0O FastForvard/Bacicward Haar 



macro 

FwdO fcaddrO. 4dG. idH 

move.w !&addrO>,&dG ; dG=' (short *)addrl 

move.w &dG,&dH ; dH=dG 

encto 



macro 








Fwdl 


&addr 1 . &addr 0 . idC . idH 




move . w 


(aaddrl) ,d0 


V5 # (short 


•)addr2 


add. w 


dO.&dH 


dH*«v 




sub. w 


dO,idC 


dG-av 




clr. w 


dO 


d0=0 




asr. w 


#l.&dH 


dAH>>»l 




addx. w 


dO.fcdH 


round dH 




asr.w 


#1.4dC 


dG»«l 




addx. w 


dO.&dC 


round dG 




move . w 


tdH, (iaddrO) 


• ( short * 


) addrO*dH 


move.w 


idG, (iaddrl) 


•(short * 


) addrl=dG 


mend 









macro 






Fyd 


&b*se ,&end, tine 




movea..l 


&base,a0 


• addrO=basa 


move . 1 


fcinc. dO 


- dOsinr 


asr. 1 




• d0= inc>> 1 


movea . 1 


aO.al 


addrlaaddrO 


suba. 1 


dO.al 


• addrl-=( inc»l) 


FwdO 


a0.d4.d5 


FwdO(addrO.dC.dH) 


adda . 1 


tine. al 


addrl*=inc 


Fwdl 


al,a0.d4.d5 


Fwdl (addrl, addrO. dC.dH) 


adda.l 


iinc.aO 


addrO+sinc 


cmpa. 1 


a0,&end 


addr0<end 


bgt . s 


9 do 


while 


endm 






rward FUNC 


EXPORT 




link 


a6,#0 


no local variables 


no van. 1 


d4-d7/a3-a5,-(a7) 


store registers 


roove.l 


S000C<a6),d3 


inc=incl 


movea. 1 


S000B(a6),a5 


basordata 


move. 1 


S0010(a6),d6 ; 


endl 


move. 1 


S0018(a6),d7 


end2 


move . 1 


S0014(a6),d2 


inc2 
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rnovea. 1 


* a5.a4 


end=base 


add*. i 


d6.a4 


and*aendl 


Fwd 


a5.a4.d3 


Fvd ( base . end. inc ) 


adda. 1 


d2,a5 * 


base*=inc2 


crnpa . 1 


d7,a5 


end2>base 


bit .s 


9do 


£or 


movent. 1 


(a7)*,d4-dT/a3-a5 


restore registers 


unl* 


a6 


remove locals 


res 




* return 


ENDFUNC 







macro 

BwdO *&addrO,&dC.&dH 

move.w (&addrO),4dG ; dG=* (short *)addrO 

move.w &dG,&dH ; dH=dG 



endm 



macro 








Bwdl 


fcaddr 1 , iaddr 0 , &dG . &dH 




move . v 


(4addrl),d0 


; v«*i short 


• ) addrl 


add. w 


dO.&dH 


; dH*»V 




sub.w 


dO,4dG 


; dG-=v 


) addrO-dH 


move . w 


&dH. (&addx0; 


; *( short • 


move . v 


tdC, (taddxl) 


; • ( shore • 


>addrl=dG 


endm 








macro 









Gdo 



Bwd 

rr.ovea . 1 

move. 1 
asr. 1 
movea . 1 
suba. 1 
BwdO 
adda.l 
Bwdl 
adda.l 
dbf 

endm 



fcbase , 4counc , & inc 

&base , aO 

& inc. dO 
#l,d0 
aO. al 
dO.al 
a0,d4.d3 
iinc. al 
al,a0,d4,d5 
&inc. aO 
fccount, *do 



link 


a6.#0 


movem. 1 


d4-d7/a3-a3. 


move.l 


$000C(a6>,d3 


movea. 1 


$0008<a6),a5 


move.l 


S0010ta6),d6 


move. 1 


$0018(a6>.d7 


move. 1 


$0014<a6),d2 


subq. 1 


#l.d7 


lsr.l 


#l.d6 


subq. 1 


#l.d6 



HaarBackvard FUNC EXPORT 
* 

* dO - spare, dl - countl, d2 - inc2. d3 



addrOabase 

d0=inc ■ 
d0»itr^»l 
addri»addrO 
addrl-=( inc»lT" 
BvdOfaddrCdG.dH) 
addrl** inc 

Bwdl ( addrl , addrO , dG . dH ) 

addrO+sinc 

while -II = count 



incl. d4 - dG, d5 - dH, d6 - loopl, d 

no local variables 
store registers 

incline 1 
base*data 

loopl (width/height) 
loop2 {height /width) 
inc2 

loop2-*l 
loopl/*2 
loopl -*1 
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3do 



move . 1 
Bwd 
adda.l 
dbf 

rr.cvern . 1 

■.ml* 

rtz 



d6,dl 
a5.dl.d3 
d2.a5 
d7 , Gdo 



!a7)« 
d6 



.d4-d7/a3-a5 



counc 1= loop! 

Bwd (base. counc . inci 

base*=inc2 

while -l!---loop2 

restore registers 
remove locals 
return 



ENDFUNC 



HaaxXTopBwd FUNC 

link 

movea . 1 
Tr.ove . 1 
lsr.1 
subq. 1 
9 do move.l 
move . 1 
swap 
neg .w 
add.l 
move. 1 
dbf 



EXPORT 
a6. tO 

S0008 (a61 ,a0 

S000C(a6) ,d3 

*l.d3 

#l.d3 

(aO) ,d0 

dO,dl 

dl 

dO 

dl.dO 
dO. (aO)- 
d3.9do 



Sdol 
edo2 



unlk 


a6 


rts 




ENBFUNC 




3wd FUNC 


EXPORT 


link 


a6,*0 


movent. 1 


d4-d6. -<a7) 


movea. 1 


$0008U6),aO 


movea . 1 


aO.al 


move. 1 


$000C<a6).d< - 


move. 1 


$0010ia6>,d3 


move. 1 


d3,d6 


add.l 


d6.d6 


lsr.l 


#l.d4 


lsr.l 


#l.d3 


subq. 1 


#l.d4 


subq. 1 


U.d3 


adda.l 


d6,al 


move. 1 


d3.d5 


move. X 


(a0),d0 


move. 1 


(al),dl 


move. 1 


d0,d2 


add.l 


dl.dO 


sub. 1 


dl.d2 


move. 1 


dO,dl 


swap 


dl 


neg.v 


dO 


add.l 


dl.dO 


move. 1 


dO. <aO>* 


move. 1 


d2.dl 


swap 


dl 



no local variables 

stare 
area 

area ( long > 

area-sl 

dO-HC-«Y 

dl=HG 

dl=CH 

dO=H(-G) 

d0*01 

•Y**»01 

while -l!s--area 

remove locals 
return 



no local variables 
store registers 

startK 
startG 
height 
width 

linelsnswidth 
linelen ( bytes » 
height/ *2 
width/ -2 
height-al 
width- si 
3tartG*slinelen 
linecount -width 

d0sHAHBs*YO 

dlxGAGB«*Yl 

cttsHAKB 

d0«0A0B 

d2slA13 

dl«HG 
dlsGH 
dO=H<-G> 
d0=01 

*YO*«-«0A0B 

dlsHG 
dl»GH 
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^2 


add.l 


dl.d2 


move . 1 


rt2 /alii 


dbf 


dS . Sdo2 


nove . 1 


al.aO 


dbf 


d4.3dol 


movem. i 


(a7) *,d4-d6 


unlX 


a6 


rts 




ENDFUNC 




END 



d2=W(-C) 
d2 = 01 

*YU* = 1A18 

while - 1 ! =- - linecounc 
scartH=scartC 
while -l!=--height 

restore regiscers 
remove locals 
return 
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* £ Copyright 1993 KLICS Limited 
All ngncs reserved. 

' Written cy: Adrian Lewis 

] •••/ 

2D wavelet transform convolver tfasc hardware emulation) 
^ew lnrproved wavelec cceffs : 11 19 5 3 

Optimized for speed: 
dim * False 
src/dsc octave == 0 



•define FwdSladdrCdAG.dAH) \ 
v= -(shore *)addrO: \ 

CiAG» (V3=V* < V33V«1 ) ) ; \ 
dAC+=v* (vs<<»l) ; \ 
dAHrv3*(vs<<=l) ; \ 
dAH+=v3* <vs<<=1 > ; 

■define Fwd 1 { addr 1 , dAC f dAK » dBG , dBH ) \ 
v=- (shore •)addrl; \ 
dBG- (v3=v* (VS=V<<1 ) ) ; \ 
dAH*«v* (vs<<»1) ; \ 
dBHsv3*(vs«=l) ; \ 
dAG-=v3+(vs«=l) ; 

•define Fwd2 (addr2, addrl , addr 0, dAG. dAH. dBG. dBH) \ 
va»( shore *)addr2; \ 
dAH-s(v3=v* <vs=v«l) ) ; \ 

dfiG+*V+ 1 V9<<sl ) ; \ 

dAG*»v3* ( vs« = l) ; \ 

dBH*=v3+ ( VS<ol) ; \ 

•(short •;addrO=(dAH+15>»5; \ 

•(short •) addrl- (dAG*15 ) »5; 

^define ?wd3 ( addr 3 » dAG. dAH. dBG, dBH) ' 
v:* (short *)addr3; \ 

dAGs (v3=v* < VS*V-C<1) ) ; \ 
d£H*=v* <vs<< = i) ; \ 
dAH-v3* (vs«sl ) ; \ 
dBC-=v3-* ( vs<<=! ) ; 

^define FwdO (addrO. addr 3, addr 2 , dAG . dAH , dBG . dBH ) \ 
v»» {short *)addrO; \ 

dBH-s (V3»V+ (V3aV<<l) ) ; \ 
dAG^* V-c ( VS«s 1 ) ; \ 

dBG*=v3* (V8«3l) ; \ 
dAH*-v3*{v3«sl) ; \ 
* (short *)addr2-(dBH+15)»5; \ 
•(shore •)addr3s(dBG*15)»5; 

^define Fwd£ ( addr 3 , addr2 , dBG • dBH ) \ 
vs*( short *)addx3; \ 
dBHr= (vsav«l) ; \ 
dBG-*(vs«2); \ 

•(short •)addr2=(dBH*15)»5; \ 
•(short • )addr3«(dBG«>15)»5; 
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^define Fvdtbase, engine) \ 
addrCUbase; \ 
addr3«addr0- ( inc»2 : ; \ 
addr2=addr3- (inc>>2) ; \ 
addrl=addr2- (inc»2> ; \ 
FvdS(addrO,dAG,dAin ; \ 
addrl*=inc; \ 

Fwdl(acMrl.dAC.dAK,dBG,dBH: ; \ 
addr2*=inc; \ 

Fwd2Uddr2,adcirl.addr0.dAG # dAH,dBG,dBHI ; \ 

addr3*=inc; \ 

while <addr3<and> ( \ 

Fvd3(addr3.dAC,dAH,dBG,dBHj ; \ 

addrO*=inc; \ 

FwdO(addr0.addr3,adca2,dAG.dAH,c3G,dBH) ; \ 
addrl«.=inc; \ 

Fwdl(addrl,dAG,dAH f dBG,dBH) ; \ 
addr2**Lnc; \ 

Fvd2(addr2,addrl, addrO , dAG , dAH , dBG , dBH ) ; \ 
addr3*sinc; \. 

) \ 

FwdE < addr 3 , addr2 , dBG . dflH ) ; 

extern void FASTFORWARD < char *data, long incl. long endl, long inc2, char *«nd2); 
extern void HAARFORWARD < char *data, long incl. long endl. long inc2, char •end2»; 

void FaatPorvardfchAr 'data, long incl, long endl, long inc2. char »cnd3) 

register short v, vs, v3. dAC. dAH, dBG, dBH, inc- 
register char *addrO, *addrl. *addr2, 'addr3, *«nd; 
char •baser 

inc=incl; 

Cor <base«daca;base<end2 ; base+=inc2 ) ( 
endabase^endl ; 
Pwd( base, end, inc) ; 

) 

) 



void Daub4Porvard (short -data, int size(2). int oct.dst) 

int oct. area»size[0]*si2e(l]<<l; 
short width=sxze(0]«l; 

char -top-area* (char *Jdata, *lef t=width+(char *)data; 

for ( oct =0; oct ! =oct_dst;oct+*>) ( 

long cinc»2«oct, cinc43cinc«2 . 

rinc=8i«e(0)«oct*l, rinc4=rinc«2; /• coi and row increments in t. 



F ASTFORWAKD ( (char •) data, cinc4 ,width-c inc, r inc, top ) ; 
FASTFORWARD ( (char *) data, rinc4,area-r inc, cine, left ) ; 



) 



void HaarForward( short •data, int 3ize(2], int oct_dst) 

int oct, areassize[OJ»size[lJ«l* 
short width.aize 1 0] «1 ; 

char •top-area* (char *)data, • left swidth*< char *)data; 

for(oct»0;oct i«oct_dat joct«»0 { 

long cinc»2«oct, cinc2»cinc<<! . 
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rinc=size(0) <<oct»i . rinc2=rinc<<i; / • coi and row increments :n t 

HAARFORWARD ( (char •) data. cinc2 , width . rinc . top: : 
HAA R50RWARD ( (cnar •) data. nnc2 . area . c inc , le f - ' ■ 

> 



ycid Hybridforwardt short *data. int size{2], int oct_dat> 

int cct, area = size(0] 'sizef 11«1; 
shcrt uidth=size[01<<l; 

char *top=area*(char »)data, * left -width* (char *>data; 

HAARFORWARD ( (char • J data, 4, width, sizef 01 «1, top) ; 
HAARFORWARD ( (char *ldata, sue [ 0) <<2 , area, 2 , left) ; 
for (oct=l;occ I=oct_dst ;oct**l ( 

long cinc=2<<oct. cinc4=cinc<<2 . 

rinc«size(0)<<oct*i. rinc4 = rinc«2; /• col and row increments in t 

FASTFORWARD ( (char ♦) data , cinc4 , width-cinc , rinc, top) ; 
F ASTFORWARD ( (char * ) data . rinc4 . area- rinc . cine. left) ; 

} 



^define BwdSO ( addrO , dAG , dAH , dBH ) \ 
v=- (short *)addr0; \ 
dAG= - (v3=v+( vs=v«l) ) ; \ 
dAH»v*(v3«sl) ; \ 
dBH=vs<<l; \ 

#derine BwdSl (addrl , addr 0. dAG, dAH, dBH) \ 
v=«( short Maddrl; \ 
dBH*s(vs=V«l) ; \ 

dACtcvJ* (vs<o2 ) ; \ 
dAH-=v3* (vs<<ai) ; \ 
Mshort •)addr0s(dBH*3)»3; 

•define Bwd2 ( addr 2 , dAG , dAH , dBG , dBH ) \ 
v=«( short •)addr2; \ 
dBCs - i v3 = v* ( vs = v< < 1 } ) ; \ 
dBH-v* (V3« = 1J ; \ 
dAH*=v3* (vs« = l) ; \ 
dAG+sv3* (vs<< = 1 ) ; 

•define Bwd3 (addr 3 , addr 2 . addr 1 , dAG. dAH, dBG, dBH) \ 
■/=•( shcrt *)addx3; \ 
dAH*= ( v3=v*(vs«v<<1 ) ) ; \ 
dAG+sv+ (V3«=l) ; \ 
dBG-#-sv3* (vs«=l) ; \ 
dBH-3v3*(vs«sl) ; \ 
•(short •)addrl=(dAH*7)»4; \ 
•(short •)addr2»(dAG*7)»4; 

•detine BwdO(addrO,dAG.dAH.dBG,dBH) \ 
v«» (short •JaddrO; \ 
dAGs - ( v3av* ( vs-v<<1) ) ; \ 
dAH=v+(vs«sl) ; \ 
dBHtsv3*(vs«sl) ; \ 
dBG+«v3+ (vs<<sl) ; 

•define Bwdl ( addr 1 , addr 0. addr 3, dAG, dAH, dBG. dBH) \ 
vs'l short *)addrl; \ 
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dBH*s ( v3av* { V3^*<<1) ) ; \ 
dBG*3V* i VS<<»1) ; \ 
dAC*av3 ♦ i VS<<=1) ; \ 
ClAH-3V3* ( VS«al ) ; \ 

•(shore * )addr3= (dBH*7) »4; \ 
•(short * )addrO= (dBG*7) >>4; 

•define Bvd£2 (addr 2 . dAC dAH, dBH) \ 
vs -(short *iaddr2; \ 
v3=v+ (vs=v<< l ) .- \ 
dBH=(vs««2); \ 
dAH*=v3+vs; \ 
dAG*rv3*(VS«=l) ; 

*de£ina BwdE3 (addr 3 , addr 2 . addrl . dAG. dAH. dBH) \ 
vs» (short # )addr3; \ 
dAH+= (v3=v* ( VS=V<<1 ) ) ; \ 
dAG«-«v* (vs«al ) ; \ 
dBH-*v3+(vs<<sl) ; \ 
dBH-av3*(V3<<=l) ; \ 

•(short •) addrl* (dAH*7)»4; \ 
Mshort •)addr2-(dAG*7)»4; \ 
* (short Maddr3=(dBH*3)»3; 

^define Bwd (base, end, inc) \ 
addrO-baae; \ 
addr 3 ■ addr 0- ( inc>>2) ; \ 
addr2=addx3- (inc>>2) ; \ 
addrl=addr2- ( inc>>2,) ; \ 
BwdSO I addx 0 , dAG , dAH , dBH ) ; \ 
addrl* =inc; \ 

BwdSl(adc*l,addrO,dAG.dAH.dBH); \ 
addr2*»inc; \ 
while(addr2<end> { \ 

Bwd2 (addr2 , dAG , dAH, dBG, dBH) ; \ 

addr3*=inc; \ 

Bwd3 ( addr 3 , addr2 , addrl . dAG , dAH, dBG , dBH ) ; \ 
addrO+sinc; \ 

BwdO ( addrO , dAG . dAH. dBG , dBH ) ; \ 
addr 1*= inc; \ 

Bwdl (addrl. addr 0, addr 3 , dAG. dAH, dBG. dBH ) ; \ 
addr2*ainc; \ 

) \ 

Bvd£2 (addr 2, dAG. dAH, dBH) ; \ 
addr3*=inc; \ 

Bwd£3 ( addr 3 , addr 2 , addrl , dAG » dAH , dBH) ; 

extern void FA ST BACKWARD ( char *data, long incl, long loopl. long inc2. char *end2> 
extern void h*arbackward ( char *data, long incl, long loopl, long inc2. long loop2) 
extern void HAARTOPBWD (char *data,long height, long width); 
/• extern void HAARXTOPBWD < char »data.long area);*/ 

void FastBacJcvardtchar *data, long incl, long endl, long inc2, char •end2> 

register short v, va, v3, dAG. dAH. dBG. dBH. inc; 
register char *addrO, *addxl. • addr 2, * addr 3, *end; 
char * base j 

inc=incl; 

£or(base»data;base<and2;base^« : inc2) ( 
endsbase^endl; 
Bwd (base . end, inc ) ; 

) 
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void 3aub4 Backward I short 'data.int sizeHi.mc ocr.src) 

i 

:n: ccc, area*size ( 0 ] * sized ) <-<l ; 
shor- vidth=size(0 | <<1 ; 

char -top=axea* (char *)data. • lef t=width* (char *»daca; 

for (oc: =occ _src- 1 ; oct >=0; occ - - ) { 

long cinc=2<<oct. cinc4=cinc<<2 . 

rincsaize (0) <<octtl. rinc4snnc<<2 ; /• col and row increments in t 

FAST3ACKWARD( (char • ) data . rinc4 , area- ( nnc«l ) . cine, left) ; 
FASTBACXWARD ( (char * )data, cine 4 , width- icinc«l ) . rinc, top) ; 

j 

void HaarBac toward (data. size, occ_src ) 

short *data; 

int size [2], oct.src; 

< 

inc oct. area=size(0J •size[ 1 J«l; 

short width-size(0]«l; 

char •top«area+(char *)data, nef trwidth* (char ">data; 

f or (cct=oct_src-l; oct>0: oct--) { 

long cincs2<<oct» cinc2=cinc<<l. 

rinc=size(01 «oct*l. rinc2«rinc«l; /* col and row increments in t 

HAARBACKWARDI (char * >data. rinc2» sized] >»oct , cine, size [0 J >>oct ) ; 
HAARBACXWARD ( (chax • ) data. cinc2 , size [ 0] »occ . rinc . size ( 1 ] »oct ) ; 

) 

HAARTOrBWD ( (char -)data. sized K size(0|) ; 
/* HAARXTOPBWD< (char • )data. area»l ) ; • / 

) 

void HybridBackward (data , s ize, oct_src ) 

short *data; 

int size[2], oct_src; 

( 

int oct. area«size (0 ) *size ( 1 ]<< 1 ; 

short width»size(0] «X; 

char *top=area*(char Mdata, "left =widt*> (char -)data; 

for loct«oct_src-l;oct>0;occ'--) { 

long cincr2<<oct, cinc4=cinc<<2, 

rinc=size t0]«oct*l, rinc4»rinc«2; /* col and row increments in t 

FA5TBACKWARD ( (char * ) data. rinc4 . area- ( rinc«l ) . cine , left) ; 
FA5TBACKWARB ( (char •) data. cinc4 . width- (cinc«l) .rinc, top) ; 

) 

haartopbwdi (char *>data. sized] .size(O) ) ; 
/• HAARXTOPBWDt (char •)data,area»l) ; •/ 

) 
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53000 Fa st Forward /Backward code 



seg 


* i# i * **** i 

K11CS 






macro 










&addrC,idAC,&dAH 






move . w 


(&addr0) ,d0 


; v=*( short 


*) addrO 


move. w 


d0,dl 


; V3=v 




add. w 


dl,dl 


; vs<<b1 




move. w 


di.d2 


; v3=vs 




add. v 


d0.d2 


; v3svs*v 




move.w 


d2.&dAG 


; dAGsv3 




add.v 


dl,dl 


; VS«al 




add.v 


dO,&dAC 


; dAG+av 




add. w 


dl.&dAC 


; dAG*=vs 




move.w 


d2.&dAH 


; dAH«v3 




add.v 


dl.dl 


; VS«al 




add.v 


dl.&dAH 


; dAH+avs 




add.v 


d2,fcdAH 


; dAH*«v3 




add.v 


dl,dl 


• VS<<sl 




add.v 


dl,4dAH 


• dAH+ave 




cndm 








macro 








FwdOdd 


&addxl , &dAG« tdAH, «dBG. &dBH 




move.w 


UaddrU.dO 


v»* (short 


♦Jaddrl 


move.w 


dO.dl 


vs=v 




add. w 


dl.dl ; 


vs«»l 




move . w 


dl.d2 


v3aVS 




add.v 


d0.d2 


v3»vs+v 




mova. w 


d2.&dBG 


dBGsv3 




add.v 


dl.dl 


vs<<sl 




add.v 


dO.&dAH 


dAHoaV 




add.v 


dl . &dAH 


dAH*=vs 




move. v 


d2 , &dBH 


dBHaV3 




add.v 


dl,dl 


VS<<=1 




add.v 


dl , &dBH 


dBH+aV3 




sub.v 


d2,&dAG 


dAC-=v3 




add.v 


dl.dl ; 


, VS«al 




sub.v 


dl.£dAG 


dAG-avs 




endm 








macro 








PwdSven 


fcaddx2 . &addrl , &addr 0 , idAC , &dAH , fcdBC , 


move.w 


(•addr2) ,d0 


v=* (short 


*>addr2 


move.w 


dO,dl 


VSaV 




add.v 


dl.dl 


V3«=l 




move.w 


di.d2 


v3=vs 
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add. v 


~d0.d2 


• v3-vs*v 


sub. v 


d2.&dAH 


■ dAH-=vj 


add. v 


dl.dl 


vs<<= 1 


add. w 


dO , tdflC 


dBG* = v 


add. w 


dl. idBG 


• dBG ♦ = v s 


add. w 


62 , &dAG 


dAGf =v j 


add. v 


dl.dl 


VS<<=1 


add . w 


dl. idAC 


dAG+=vs 


add . w 


« oj * j i ? n 


UDn* — V J 


add. w 


dl.dl 


vs«=l 


add. w 


dl . idBH 


dBH+rvs 


clr . w 


dO 


d0=0 


dsr.w 


#5.&dAH 


dAH»=5 


addx.w 


dO.&dAH 


round dAH 


asr . v 


#5, idAG 


dAG»-5 


addx.w 


dO . idAG 


round dAG 


move . w 


&dAH. (fcaddrO) 


•(short *)addrO=dAH 


move . w 


&dAG, (&addrl> 


•t shore • ) addrl=dAC 


mend 







macro 

FwdEnd &addr3 , 4addr2 , &dBG , idBH 



move . w 


(&addr3> , dO 


• v=v shore *)addr3 


add. v 


dO.dO 


v<< = 1 


add. w 


dO . &dBH 


dBH*«v 


lsl.w 


12, dO 


v<<=2 


sub. w 


dO.«dBC 


dBG-sv 


clr .w 


dO 


d0»0 


asr . w 


#5. SdBH 


dBH>>*5 


addx. w 


dO,&dBH 


round d£H 


asr. w 


#5.&dBG 


dBG»=5 


addx.w 


dO.&d&G 


round dBG 


move . w 


idBH. (&addr2) 


•(short Naddr2sdBH 


move . w 


idBG, <&addr3) 


•(short *)addr3=dBG 



endm. 






macro 






Fwd 


4bas«, &end, tine 




movea . 1 


&base. aO 


; addrOsbase 


move . 1 


tinc.dO 


; dOsinc 


asr. 1 


i2.d0 


; d0»inc»2 


movea . 1 


a0.a3 


; addr3=addrn 


suba . 1 


d0,a3 


; addr3-= <inc»2 ) 


movea . 1 


a3.a2 


; addr2»addr3 


suba. 1 


d0.a2 


• addr2-« (inc»2) 


movea . 1 


*2, al 


; addr 1* addr 2 


suba. 1 


dO.al 


- addrl-a <inc>>2 ) 


FwdScart 


a0.d4,d5 


• FwdStart ( addrO » dAG* dAH) 


adda.l 


4inc, al 


addrl*=inc 


FwdOdd 


al,d4,d5,d6.d7 


• P\*30dd(addrl.dAG.dAH,dBG,dBH) 


adda. 1 


4inc,a2 


addr2+=inc 


FwdEven 


a2.al,a0,d4.d5.d6, d7 


FwdEven ( addx2 , addrl . addrO , dAG. dAH. dB* 


adda.l 


&inc.a3 


addr3+*inc 


FwdOdd 


a3,d6,d7,d4.d5 


FwdOdd ( addr 3 , dBG . dBH , dAG , dAH ) 


adda. 1 


4inc.*0 


addr 0> sine 


FwdEven 


a0,a3.a2,d6.d7,d4,d5 


FwdEven ( addr 0 . addr 3 , addr 2 , dBG , dBH , dA* 


adda.l 


fiinc.al ; 


addr 1* sine 


FwdOdd 


al,d4,d5,d6.d7 


FwdOdd (addrl. dAG. dAH, dBG. dBH) 


adda.l 


&inc . a 2 


addr2*=inc 



CIIQCTITllTr CUCCT /Dl tl C OC\ 



WO 94/23385 



PCT/GB94/00677 



-719- 



Engineering: Kl^csC 

FvdEven a2, al . aO, d4, d5 . d6 . 67 

adda.I &inc.a3 

crapa.l a3.iend 

tgc.v edo 

FwdEnd a3,a2.d6.d7 

endm 



:CompPic: :CcnvoiveSH3 . a 

; FwdEven.'addr2. acdrl . addxO ,dAG. dAH.clB- 
; addr3 ;nc 
; addr3<end 
; while 

; FwdEnd (addr 3. addr2 , dBG, dBH) 



FascForward FUNC 



EXPORT 



link a6,#0 

movem.l d4-d7/a3-a5. -(a7) 

move.l $000C(a6),d3 

movea.l $0008<a6),a5 

9do movea.l a3.a4 

adda.l $0010(a6),a4 

Fwd a5.a4.d3 

adda.l $0O14(a6).a5 

cirroa.l $0018<a6).a5 

bit.w . (3 do 



no local variables 
score registers 

inc=incl 

base=data 

ends base 

end+aendl 

Fvd(base. end. inc) 

base+=inc2 

end2>baae 

for 



movem. 1 


(a7)*,d4-d7/a3-a5 


; restore registers 


unl* 


a6 


; remove locals 


rts 




; re euro 


ENDFTJNC 






macro 






BwdScarcO 


taddrO. &dAG. &dAH. &dBH 


raove.w 


( 4 addr 0), dO 


v»* (short MaddxO 


move .w 


dO.dl 


V3»V 


add.w 


dl.dl 


vs«sl (vs*2v) 


add.w 


dl.dO 


V+«V3 (vb3v) 


move . w 


dO . fcdAG 


dAG-v3 


neg. w 


&dAG ; 


dAG= -dAG 


move . w 


dO.&dAH 


dAHov 


add.w 


dl.&dAH 


dAH*«vs 


lsl.w 


#2,dl 


vs«s2 (vss8v) 


move. w 


dl ; &dBH 


dBH*V3 


endm 







macro 






BwdStartl 


&addr 1 . iaddr 0 , &dAG , fcdAH , 4 dBH 


move . w 


(&addxl) .dG 


; v=M shore ")addrl 


move. v 


dO.dl 


; vssv 


add.w 


dl.dl 


; vs«al 


add.w 


dl.&dBH 


; dBH+.vs 


add.w 


dl.dO 


r v*»vs (v=3v) 


lal.l 


#2,dl 


; vs«*2 <vs»8v) 


add.w 


dl.dO 


• V+srVS (Vallv) 


add.w 


dO.fcdAG 


■ dAG*»v 


add.w 


dl.dO 


V+aVS (V=19v) 


sub. w 


dO.tdAH 


dAH-sv 


clr. w 


dO 


d0=0 


asr.w 


#3.&dBH 


dBH»«3 


addx. w 


d0,4dflH 


round dBH 


move.w 


6 dBH. UaddrO) 


*( short •)addrO=dBH 


endm 
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xacrc 

SwdEven &addr2 , idAG. tdAH. idBG. &dEH 



xcve . w 


!&addr2),d0 


v=- (shore • ) addx2 


T-cve . w 


dO.dl : 


vs=v 


add . w 


dl.dl 


V3<<=1 (vs=2v) 


add. w 


dl.dO 


v*=vs <v=3v) 


move . w 


dO. td3C 


dBG=v 


r.eg . w 


idBG 


dBG= -dEG 


move . w 


dO. &dBH 


dBH-v 


add . w 


dl. fcdBH 


dBH*=V3 


isl .w 


#2.dl 


vs<<=2 (vs=8v) 


acid, w 


dl.dO 


V*=V3 (V»11V) 


add. w 


dO. idAH 


■ dAH-=v 


add. w 


dl.dO 


; V*3VS IV=19V) 


add.w 


dO . idAG 


; dAG*=v 



er.dm 



macro 
BwdOdd 

move . w 

move . w 

add.w 

add.w 

add.w 

add.w 

add.w 

lsl.w 

add.w 

add.w 

add. w 

sub. w 

clr. w 

aar.w 

addx.w 

move . w 

asr . w 

addx.w 

move . w 



iaddr 3 . iaddr2 . &addrl . idAC , &dAH, &dBC . &dBH 



<iaddr3) . dO 

dO.dl 

dl.dl 

dl.dO 

dO.&dAH 

dO - 4dAG 

dl . 4dAG 

*2.dl 

dl.dO 

dO,idBG 

dl. dO 

dO.&dBH 

dO 

#4.&dAH 

dO,&dAH 
idAH, (iaddrl) 
»4,&dAG 
dO.idAG 
tdAG. (&addr2) 



vs» (shore # >addr3 
vs=v 

V9<<»1 (vss2v) 
v*svs (vs3v) 
dAH*=v 
dAG*»v 
dAC*«v» 
vs<<»2 (vs*8v) 

V4SV5 (Vsllv) 

dBG**v 

v+*vs (vsl9v) 
dBH-«v 
d0=0 
dAH»«4 
round dAH 

•(short • )addrl=dAH 

dAG»>4 

round dAG 

•(short Maddx2sdAG 



en dm 



macro 
3wd£nd2 

move . w 

move. w 

add.w 

add.w 

lsl.w 

move.w 

add.w 

add.w 

add.w 

add.w 



& addr 2 . &dAG . &dAH , &dBH 



(iaddr2) 

dO.dl 

dl.dl 

dl.dO 

*2.dl 

dl.&dBH 

dl.dO 

dO.idAH 

dl.dO 

dO,&dAC 



,d0 



v=* (short • ) addr 2 
vs»v 

V»« = l <VS»2V) 

v*»vs (Vs3V) 
VS«»2 lV3*8v) 

dBHovs 

V+3VS (VsllV> 
dAH+»v 

v*»vs (v»19v> 
dAG*=v 



endw 



macro 
3vd£nd? 



Gaddr* . *addr2 . fraddrl . &dAG. &dAH. 6dBH 



n mrnn irr rucpx mi m r 
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9do 



move . w 

move . w 

add.w 

add. w 

add.w 

add.w 

add . w 

add.w 

lsl.l 

sub.w 

clr.w 

asr . w 

addx.w 

move . w 

asr.w 

addx.w 

move . w 

asr.w 

addx.w 

move . w 

endm 



(&addr3> , dO 

dO.di 

dl,di 

dl.dO 

dO.&dAH 

dO . idAG 

dl, kdXG 

di. idBH 

»4,dl 

dl,&dBH 

dO 

*4.&dAH 
dO,&dAH 
&dAH, (&addxl) 
#4,&dAG 
dO.&dAG 
&dAC, (&addr2) 
#3,4dBH 
dO f tdBH 
&dHH, Uaddr3) 



macro 
Bwd 

* move a . 1 
move . 1 
asr. 1 
move a . 1 
suba. 1 
movea. 1 
suba . 1 
movea. X 
suba. 1 
BwdStaxtO 
adda.l 
Bwdscartl 
adda.l 
BwdEven 
adda.l 
BwdOdd 
adda.l 
BwdEven 
adda.l 
BwdOdd 
adda. 1 
cmpa.l 
bgt 

Bvd£nd2 
adda. 1 
BvdEnd3 

endm 



; vs« (shore Maddr3 
; vs-v 

; V3«il (vs = 2v) 

r v*»vs (v=3v) 

; dAH*sv 

; dAG+=v 

; dAG^=v3 

; dBH+svs 

; vs<<=4 (v=32v) 

; dBH-svs 

; dOsO 

dAH»*4 

round dAH 

•(shore MaddrlrdAH 

dAG»=4 

round dAG 

•(short *)addr2adAG 
dBH»=3 
^ound d£H 

•I Short * ) addr3=dBH 



&base,&end.&inc 

tbase. aO 

&inc, dO 

42, dO 

a0.a3 

d0.a3 

a3,a2 

dO.ai 

a2.al 

dO.al 

a0,d4,d3,d7 
&inc.ai 
al,a0,d4,d5,d7 
&inc,a2 

a2,d4,d5.d6.d7 
4inc, a3 

a3.a2,al,d4,d5.d6,d7 
&inc.aO 

a0,d6.d7,d4,d3 
tinc.al 

al,a0,a3,d6,d7.d4,d5 

Si inc. a2 

a2,&end 

9do 

a2,d4.d5,d7 
&inc,a3 

a3,a2,al,d4 # d5,d7 



FastBackward 

link 
movera.l 

move. 1 
movea . 1 



FUNC EXPORT 
a6,»0 

d4-d7/a3-a5,-(a7) 

S000C(a6»,d3 
$O00S(a6» ,a5 



; addr 0» base 

; dO»inc 

; d0=inc»2 

; addr3=addr0 

; addr 3 --s (inc>>2 ) 

; addr 2 a addr 3 

; addr2-s(inc»2) 

; addrl=addr2 

; addrl-«(inc»2) 

; BwdStartO < addr 0, dAG, dAH, dBH) 

; addrl+=inc 

; BwdStarrl (addrl,a^drO,dAG,dAH.dBH) 
; addr2^cinc 

; BwdEven (addr 2. dAG, dAH. dBG.dBH) 
; addr3*«inc 

; BwdOdd(addr3,addr2.addrl,dAG,dAH,dBG 
; addrO^-sinc 

; BwdEven ( addr 0 , dBC , dBH , dAG , dAH ) 
; addrl+sinc 

; BwdOddfaddrl, addrO, addr3 , dBG, dBH.dAG 
; addr2*«inc 
; addr 2 < end , 
; while 

; BvdEnd2 (addr2.dAG,dAH,dBH) 
; addr3 + = inc 

; BwdEnd3 ( addr 3 , addr2 , addrl , dAG , dAH, da 



no local variables 
store registers 



incline 1 
base*data 



fM lOr^Tixi i*rr rnrrr /ran r *r*\ 
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9 do 



rr.ovea . 1 
adda. 1 
Bwd 

adda . I 
cmpa . 1 
blew 
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,a4 



a5,a4 

$0010ia6) 
a5.a4.d3 
$0014 ia6; ,a3 
$0018(a6) ,a5. 
Gdo 



endsbase 

end*-*endl 

Bwd (base. ere. inc 

oase*=inc2 

end2>base 

for 



Tcverr. . 1 

unlk 

res 



( a / ) ♦ 
a6 



,d4-d?/a3-a5 



restore registers 
remove locals 
return 



ENDFTJNC 



END 
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* © Copyright 1993 KLICS Limited 

* All right* reserved. 

9 

* written by: Adrian Lewis 

| Test versions of colour space conversions in c 

* include <Memory.h> 
•include <QuickDrav. h> 

wdefine NevPointer (ptr, type. sixe) \ 
savezone=GetZone ( ) ; \ 
SetZonelSystemzoneO ) ; \ 
if inil«*tptr5<type)NewPtr (size) ) ) { \ 
Set2on« ( ApplicZone O ) ; \ 
if (nil=s(ptr=(type)NewPtr(3ite))) { \ 
SetZone(saveZone) ; \ 
return <Memory£rror< ) ) ; \ 

} \ 

) \ 

SetZone(savezoneJ ; 

cypedef union ( 

long pixel; 

char rgb(4J; 
) Pixel; 

/♦ Special YUV space version •/ 
♦define rgb_yuv<pixmap, Yc> \ 

pixel. pixel«0x808080**pixmap**; \ 

r» < short ) pixel . rgb fl 1 ; \ 

g= (short) pixel. rgb (2 ] ; g*sg; \ 

b«( short) pixel. rgb (31 ; \ 

Y*(b<<3)-b; \ 

g*=r; \ 

Y*=g*g*g; \ 

Y»«4; \ 

Y**g; \ 

•Yc+*=Y; \ 

Y» B 2; \ 

U+»b-Y? \ 

V+sr-Y; 

^define limit (V, low* high) \ 

Y< ( lov«2 ) ? lov«2 : Y> ( high«2 ) ?high«2 : Y 

/• Standard YUV space version - Bt294 CB07(0) mode limiting •> 
^define rgb_yuv32 (pixmap. Yc) \ 

pixel. pixel-0x808080**pixaap**; \ 

r=(longipixel.rgb(lJ; \ 

ga(long)pixel.rgb(2) ; \ 

b-tlong)pixel.rgb£3] ; \ 

Ye (306*r ♦ 601 # g ♦ 117*b)»8; \ 

•Yc** - limit(Y, 16-128, 235-128); \ 

U*« (S12T - 42$*g - 83«b>»8; \ 

V+« (-173*r - 339*g * 512 # b>»8; 

void RGB2YW12Mnng •pixmap. short *Yc, shorr *Vr . short *vc, i.it area, int wid 
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long *?ixrap2«pixmap*cols . *row. • end=pixmao*area ; 
snort •Yc2«YC*width; 

vr.iie tpixmap<end) { 
r o w r p i xma p+ w idc h ; 
while (pix^iap<row) { 
Pixel pixel; 
long r, g, b. Y. U=0, VsC; 

- gb_yuv3 2 ( pixmap. yc ) ; 
rgb_yuv3 2 (pixmap, Yc) ; 
rgb_yuv32 (pixmap2. Yc2) ; 
rgb_yuv32(pixmap2, Yc2) ; 
D» = 2; 
V>>=2 ; 

•Uc+*= limit <U, 16-128,240-128) ; 
•Vc~»limit (V, 16-128.240-128) ; 

) 

pixmap+=cols+cols-width; 
pixjnap2 + =cols*cols -width; 
Yc*=width; 
Yc2*-width; 

) 

) 

cypeder struct { 

snor* ry. rv, by. bu; 
) RCB_Tab; 

OSErr RG3Tabl«<long ••tab) 

i 

RGB.Tab • table; 

int i; 

THz saveZone; 

New Po i n t er ( t able . RGB_Tab* , 2 5 6 • s i z eof t RGB_Tab ) ) ; 
*tab»(long • ) table; 
for(i=0;i<128;i*+) { 

tabled) .ry*306*i»8; 

table(i] . rv*173*i>>8; 

tablefi] .by*U7*i>>8; 

tablefij .bu=83*i»8; 

I 

for i 1=128 ; i<256; if*) ( 

cable Ci) . ry=306» ( i-256) »8; 
table(i) . rv=173* ( i-256)»3; 
cableti) .by=117* ( i-256)»8; 
tableli] . bu»33* ( i-256) »8; 

1 

return InoErr) ; 

) 

cypedef struct { 

short ru, gu, bv, gv; 
) UV32_Tab; 

UV32.T*ib •UV32.Tabl€l ) 

{ 

UV32_Tab -table; 

int i ; 

cable* (UV32_Tab • >NewPtr (236 •aireof fUV32_Tab> > : 
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for d=C; i<128;i*+) t 

cable d } .ru=128* ( 14 36* i>>10) ; 
rafclefi) .gu* 128* < -73l»i»l0) ; 
cabled) .bv=i28-(1815*i>>10) ; 
cabled] .gv=-352 • 1»10; 

) 

fori 1 = 128; i<256; i**) { 

cabled) . ru = 128* i 14 36* ( i -256) »10) ; 
cabled] .gu=128+ I -731' ( i-256) >>10 ) ; 
cablet i] . bv= 128+ < 1815* ( i-256) »10) ; 
cabled) .gva-352* ii -256 ) >>10; 

} 

recurn(cable) ; 

) 

cypedef scrjct ( 

long u, v; 
) OV32Tab; 

OSErr UV32TableUong "tab) 

( 

long *ytab; 
UV32Tab *uvtab; 
int i: 
THi savezone; 

NevPointer ( 'tab, long*. 512 # siieof ( long) *512*3i2eof (UV32Tab) ) ; 
ytabs-tab; 

uvtab= <UV32Tab* ) &ytabt 512 ) ; 
ford*-256ri<256;i**) ( 
long yyy. sp? 

sp=0x000000fei(i<-128?0:i>127?255:i*123) ; 
yyy»»p; yyy«-8; 

yyyi=sp; yyy<<»8 ; 
yyy l=sp; 

ytab[0x000001f f&ijsyyy; 

) 

for(i=-256;i<256;i**J { 
long ru,gu,bv,gv; 

ru=Ox£ffffffe 4 (1436*i>>10) ; 

gu=0x000001fe & (-731*i»10) ; 

bv=0x0O0O01fe & (1815'i»10); 

gv=0x000001fe & <-352*i»10); 

uvtab[OxO00001FF&i] .us ( (ru«8 ) I gu)«8 r 
u v t ab( 0x000 OOlFF&ij . va <gv«8) Ibv; 

} 

return (noErr) ; 

) 

typedef struct { 

short u, v; 
) UV16Tab; 

OSErr uvi6Table(long **tab) 

( 

short *ytab: 
UV16Tab •uvtab; 
int i; 
THz save Zone; 
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NevPoincert *cab. long* , 512*sizeof ishor: ; -512 *siieo£ ;*JV16Tab) ) ; 
y-ab=Mshort # *)tab; 
uvcabs(UVl6Tab' ) &ycab(512 ) ; 
fori is-256: i<256;i~> ( 
long yyy. sp; 

sp.0x00 00001e&( t i<- 12970 : i>12 772 55 : i* 1281 »3) ; 
yyy=sp: yyy<<=5; 
yyyl=sp; yyy<<=5; 
yyy i =sp; 

yeab(0x000001r fii]=yyy; 

for(is-256: i<256;i*+) ( 
long ru.gu.bv.gv; 

nj=0x£f£ftfca k ( 1436»i>>13> ; 

gu=0x0000003e k (-731«i»13>; 

bv=0x0000003e & 1 1815* i>>13 ) ; 

gv«0x0000003e k l-352»i»13); 

uvtabtOxOOOOOlFFii] .usM <ru«5) lgu)<<5; 
uvcab[Ox000001FTii] .vs (gv«5) Ibv; 

1 

retunUnoErr ) ; 

) 

^define over(val) \ 

( lOxFFOOilval) ) =» 0) ? (char) val : va 1<070 : 255 

/* Standard YUV space version */ 
idefine yuv_rgb32 (pixmap, Yc» \ 

Y3fYc«-*-)»2; \ 

pixel. rgb(l] =over(Y*r) ; \ 

pixel. rgb£2) =over(Y«-g) ; \ 

pixel. rgb(3 ) =over(Y*b) ; \ 

* p ixmap* ♦ =p ixe 1 . pixel ; 



void YUV2RGB32(iong •pixmap, short *yc. shore *uc. shore *Vc. inc area, 

{ 

long *pixxnap2spixrap*ccis. 'row, •enc=pixreap+are* ; 
short *Yc2=Yc*width; 

while lpixmap<end) { 
row=pixmap*width; 
while (pixmap<r owl { 
Pixel pixel; 
long r,g,b,Y,U.V; 

U=(*Uc*«-)»2; 

V»( # Vc++>>>2; 

r = l28*(1436»U»iO> ; 

g=128*{-731*U - 352*V»10>; 

b*128*U815*V»10>; 

yuv_rgb3 2 (pixmap. Yc) ; 
yw_rgb3 2 (pixmap. Yc) ; 
yuv_rgb32 <pixmap2 , Yc2 ) ; 
yuv_rgb32 (pixmap 2 * Yc2 ) ; 

) 

pixmap*»col3*cols -width; 
pixmap2+ -cola +col 3 -width; 
Yc*swidthr 
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Yc2 + *vidth; 

) 

) 

idecine rgb32_yuv (pixtnap, Yc) \ 

pixel .pixel=Ox808080~ # pixmap+*; \ 
r=pixel . r?b{ 1 ! : \ 
gspixel . rgbl21 ; \ 
b=pixel. rgb[3 ] ; \ 

Y= ( cable [ OxFT&r ] .ry ♦ (g«2 ) -table(OxFFig} . ry-table (OxFF&gj . by ♦ tabie{OxFFib 
•YC*-«- = limit (Y, 16-128,235-128) ; \ 

U*« (r<<l) -g -cable [OxFF&g) .rv - cable { OxFT&b] .bu; \ 
V*= <b<<l) -g -cablefOxFF&r] .rv - cable (OxFF&g) .bu; 

void RGB32YUV(RGB_Tab -table, long *pixjnap. short *Yc, short *Uc, short *vc, inc 

.( 

long *pixmap2»pixmap+cols, *rov, *end»pixmap+area ; 
short *Yc2=Yc*width; 

while (pixmap<endi ( 
row«pixmap+width; 
while (pixmap<rov> { 
Pixel pixel; 
long r,g,b,Y,U=0,V»0; 

/» rgb32_yuv(pixmap,Yc) ;*/ 

pixel. pixel =0x808080 ^'pixmap** ; 
raplxel. rgb[ll ; 
g»pixel. r?b[2] j 
b=pixel. rgb(3) ; 

Y* (cable (OxPPirl .ry ♦ (g«2) -cable {OxFF&gl . ry- cable {OxFPtg] .by ♦ tabl 
•Yc** = limicCY, 16-128. 235-128); 

U+« (r«l) -g -table{0xTFtgl .rv - table ( 0xFF*b) .bu; 
v*« ib«l) -g - table (OxFFtrl .rv - cablelOxFF&gJ .bu; 

rgb32_yuv(pixnap,Yc> ; 
rgb32_yuv <pixtoap2 . Yc2 ) ; 
rgb32_yuv(pixnap2,Yc2) ; 
U»=2; 
V»=2; 

•UC**slimit (D. 16-128,240-128) ; 
♦yG**aliffiit <V S 16-l28 f 240-128) : 

) 

pixmap+scols+co Is -width; 
pixmap2+3eols+cols-widt&; 
Yoawidch; 
Yc2* -width; 

) 

) 



♦define yuv_rgb32x2 (pixmap, Y) \ 
pixel. rgb(l)=over <Y+r); \ 
pixel . rgb( 2) -over ( Y+g ) ; \ 
pixel.rgb(3]=over<Y*b); \ 
pixroaplcols] =pixel. pixel; \ 
• pixmap+*=pixel. pixel ; 

void Yuv2RGB32x2(UV32_Tab 'table. long -pixmap. short *Yc, short *Uc, short *vc, 

long *pixmap2»pixinap«-2*cols, *rov, •end»pixmap+area; 
short »Yc2»Yc*width; 
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while { pixmap<end) f 

long Yold=*Yc>>2. Yold2=*Yc2>>2; 

row3pixznap*widch* 2 ; 
while <pixmap< row) { 

Pixel pixel; * 

long r.g.b.Y.U.V; 

U=0x00FF&< CUc+^l >>2) ; 
V=OxOOFFi ( ( •Vc*+ ) >>2 ) ; 
r*cable(Ul .ru; 
g=cable(U) .g\j*table [V] .gv; 
b-cable(V) .bv; 

YsCYC+*)>>2; 
Yold=(Y*Yold)»l; 
/uv_rgb32x2 (pixroap, Yold) ; 

YoldaY; 

yuv_rgb32x2 (pixroap, Yold) ; 

Y«(*Yc**)»2; 
Yold=(Y*Yold)»l; 
yuv_rgb32x2 (pixroap, Yold) ; 

Y0ld=Y; 

yuv_rgb32x2 (pixmap, Yold) ; 

Y*( # Yc2**)»2; 
Yold2=(Y+Yold2)»l; 
yuv_rgb32x2 <pijanap2, Yold2 ) ; 

Y0ld2«Y; 

yuv_rgb32x2 (pixmap2. Yold2 ) ; 

Y=(*Yc2+*>»2; 
Yold2» ( Y* Yold2 ) »1 ; 
yuv_rgb32x2 <pixxnap2, Yold2) ; 

Y0ld2sY; 

yuv_rgb3 2x2 ipixrtwp2 , Vold2 ) ; 

) 

paxroap*s4'cols-2*widch; 
pixroap2*=4 •cols-2'widthr 
Yc^awidch; 
Yc2 ♦ -width; 

) 

) 

# define yuv_rgb8 (pixel . Yc, index, dith) \ 
Ys»YC+*; \ 
Y«*3; \ 
Y&- 0x3F00; \ 
Yl= 0; \ 

pixel. rgb( index) »table(Y) . rgbfdith) ; 

void YUV2RGB8 (Pixel *table.long •pixroap, short - Yc, short *Uc, shore *Vc, int a 

( 

long *pixmap2xpixmap+cols/ 1, *row, •end*pixroap+area/4 ; 
shore -Yc2sYc»width; 

while (pixmap<endl ( 
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r ow =p i «aap*»i dc h / 4 ; 
while (pixmap<rov) ( 

Pixel pixel, pixel2; 

long Y,CJ,V; 

U**Uc**; 

U>>=2 ; 

V>>=6; 

U= (U&OxFO) ! (V&OxOF): 

yuv_rgb8 (pixel . Yc , G , 3 ) ; 
yuv_rgb8 (pixel . Yc. 1 . 0 ) ; 
yuv_rgb8 <pixel2 , Yc2 . 0 . 1 ) ; 
yuv_rgb8 (pixel2, Yc2, 1.2) ; 

V=*Vc*-t; 

U»»2; 

V»=6; 

Us (UiOxFO). I (V&OxOF); 

yuv_rgb8 (pixel , Yc, 2 , 3 ) ; 
yuv_rgb8 ( pixel , Yc . 3 , 0 ) ; 
yw_rgb8 (pixel2 . Yc2 , 2 . 1 > ; 
yuv_rgb8 (pixel2.Yc2,3.2) ; 

*pixmap**«pixel .pixel; 
* pixmap2 ♦♦■pixel2 . pixel ; 

) 

pixroap-** (cols+cols-width) /4; 
pixmap2^s (cols4-cols-widCh)/4; 
Yc*«width; 
Yc2*«width; 

) 

) 

#define yuv_rcb8x24pixel,pixel2. Y. index, dith,dith2) \ 
. Y&- Ox3FO0; \ 
Yl= U; \ 

pixel. rgb[ index) stable (Y] .rgb{dith| ; \ 
pixel2. rgbf index] stable I Y) .rgb(dith2] ; 

void YUV2RGB8x2 (Pixel 'table, long # pixmap. short *Yc. short *Uc, short *Vc, int 

{ 

long *pixraap23pixnap+eols/2, tow, •endapixmap+area/4 ; 

short *Yc2=Yc+width; 

while <pixroap<end) ( 

long Yold=-Yc«3, Yold2s*Yc2«3; 

rowspixmapf-width/2 > 
while (pixmap<row) ( 

Pixel pixel, pixel2. pixe!3, pixel4; 

long Y # 0,V; 

Va*Vc«"t-; 

0>>»2; 

V».6; 

D* (OtOxOQFO) I (VtOxOOOF); 
Y-(*Yc+*>«3; 
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Yold«(Y*Tbldi>>l; 

yuv_rgD8x2( pixel. pixel 2. Y . 0 . j . 1 J ; 

Yold=Y; 

yuv_rg£>8x2 (pixel. pixel2. Y, 1. C. 2 ) ; 
Yold=Y; 

Y=( •Yc**) <<3; 

Yolds(Y»Yold)»i; 

y\iv_rgfc8x2(pixel.pixel2.Y ( 2. 3,1); 

Yold=Y; 

yuv„rgb8x2 (pixel, pixel 2, Y, 3 , 0, 2) ; 
YoldaY; 

Y*(»Yc2«-*)«3: 

Yold2=< Y*Yold2>»l; 

yuv_rgb8x2 (pixel3, pixel*. Y, 0. 3.1); 

Yold2aY; 

yuv_rgb8x2 (pixel3 , pixe!4 . Y, 1,0,2) ; 
Yold2=Y; 

Y=(*Yc2-*l«3; 

Yold2=(Y*Yold2)»l; 

yu v_rgb8x2 ( pixel3 , pixel4 , Y, 2.3,1); 

Yold2=Y; 

yuv_rgb8x2 (pixel3,pixel4 . Y. 3, 0, 2) ; 
Yold2»Y; 

pixnap (cols/ 4 )spixe!2 .pixel ; 
♦pixmap+^pixel .pixel; 

pixmap2 [cols/ 4] =pixel4 .pixel; 
•pixraap2++spixel3 .pixel; 

J 

pixmap+ = (col s+cols -width) /2; 
pixmap2+s < cols+cola -width) /2 ; 
Yc*=widch; 
Yc2*«width; 

) 

) 

^define yuv_rgbTEST ( pixel , index, Y) \ 
rgb_col.red=(Y+r«8) ; \ 
rgb_col .greens (Y*g«8) ; \ 
rgb_col.blue«<Y+b«8) ; \ 
pixel. rgb( index J =Color2 Index Urgb_col) ; 



void YUV2RGBTEST(W32_Tab •cable, long -pixmap, short »Yc, short *Uc, short # Vc, 

( 

long *pixmap2spixxnap*cols/2, *row, •end«pixmap*area/4; 
short *Yc2sYc«-width; 

while (pixjnap< end) { 

long Yold=*Yc«3, Yold2»»Yc2«3 ; 

rovspixmap*vidth/2 ; 
while (pixmap<row) ( 

RGBColor rgb.col ; 

Pixel pixel, pixel 2; 
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long ~ r,g.b,Y,U.V; 

UsOxOOFPi ( ( •Uc— ) »2 ) ; 
V*0x00FF& ( ( *Vc*+ ) >>2 ) ; 
r-cable (U) . ru; 
gstableiuj ,gu+table[V) .gv; 
b=ca£>le(V] .bv; 

Ys(*Yo*)»2; 

Yold=(Y+Yold)»l; 

rgb_col . red» (Yold*r«8) ; 

rgb_col. greens (Yold*g«8) ; 

rgb.col . blue- ( Yold+b«8 ) ; 

pixel. rgb[OJ sColor2Index (krgb_col) ; 

Yold»Y; 

yuv.rgbTEST (pixel, 1, Yold) ; 

Y=(*Yc^>»2; 
Yold-(Y + Yold)»l; 
yuv_rgbTEST<pixel,2, Yold) ; 

YoldaY; 

yuv_r gbTEST (pixel , 3 , Yold ) ; 

Y» (*Yc2**»»2; 

Yold2 = ( YfYold2 J »1; 

yuv_rgbTEST<pixel2,0,Yold2); 

Yold2aY; 

yuv_rgbTEST(pixel2, l,Yold2) ; 

Y*<*Yc2*«0»2; 
Yold2=(Y*Yold2)»l; 
yuv_rgbrTEST(pixel2,2,Yold2) ; 

Yold2=Y; 

yuv.rgbTEST (pixel2 , 3 . Yold2) ; 

pixmap [cols/ 4 ] =pixel. pixel; 
* pixmap* ♦ sp ixe 1 . pixe 1 ; 

pixmap2 [cols/ 4 )«pixel2 .pixel; 
• p i xmap2 * ♦ = p ixe 1 2 . p ixe 1 ; 

) 

pixnap+» ( col 3+cols -width) /2; 
pixmap2*= (cols* cols- width) /2 ; 
Yc+=width; 
Yc2t>swidch; 

) 

) 
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Wriccen toy: Adrian Lewis 



68030 Colour space conversions 



machine 
seg 

include 



mc68030 
'Jelics' 
'Traps. a' 



macro 
DPY32x2 

add.l 
lsr. 1 
add.l 
lsr.l 

move. 1 
add.l 
move . 1 
add.l 
move. 1 
add.l 
move. 1 

move. 1 
rub. 1 
move. 1 
sub. 1 
move. 1 
sub. 1 
move. 1 

endm 



macro 
DPY32 

move. 1 
add.l 
move . 1 

move. 1 
sub.l 
move. 1 

endm 



macro 
UV2RCB32 

add.l 

move. w 
lsr.w 
and. w 



4ARGB. trow, toO, tol, tnO, tnl 



tnO * toO 
#1- toO 
tnl. tol 
#l,4ol 

toO, ItARCB) 
&row, tAKGB 
toO, (&ARCB) 
trow, tAKGB 
tol. (iARGB) 
trow. tAKGB 
tol. (£AHGB)h 

tnl, (tAKGB) 
trow, tAKGB 
tnl. (tARGB) 
txow. &AKGB 
tnO, (tAKGB) 
trow, tARGB 
tnO, ( tARGB) * 



interpolate first pixel 
interpolate first pixel 



tARGB. trow, too. tol. tnO, tnl 

toO, (tARGB) 
t row , t ARGB 
tol. (tARGB)* 

tnl, {tARGB) 
trow, tARGB 
tnO, (tAKGB) ♦ 



tAU, tAV. tTAB 

42048, tTAB 

tAU,dl 

#2.dl 

•SOlFT.dl 



; move co uvtab 
; Load U 
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move. 1 


( 4 TAB . al . W" a ) , aO 


; CJV now rg (u) 


move. w 
Isr.w 
and.w 
add. 1 


kA v » ai 

• 2.dl 

•SOlFF.dl 

4 (&TAB, al .w*8 ) , aO 


; Load V 

; 'JV now rgb 


move. 1 
move. 1 
move. 1 


dO,dl 
d0,d2 
d0,d3 


; 3 copies 


9UD.1 


•2048. *TAB 


; restore ytab 


endra 






macro 
GETY32 


&TAB, 4RCB0, &RGS1 




move. 1 
Isr.w 
dnd.w 
.add.l 


t*Y,d4 

•2.d4 

#S01FF.d4 

(&TAB,d4. w*4 ) , &RGB1 


;Y 

; RGB1*=YYY 


swap 
Isr.w 
and.w 
add.l 


d4 

#2,d4 
#$01FF.d4 

(LTAB,d4 . w*4 ) , &RCB0 


; RCB0*»YYY 


ends 







macro 

OVKU2 (RGB 



9 end 
ftnx-rgb 



move. 1 


&RCB.d4 


copy pixel 


andi. 1 


#$01010100, d4 


was it this rgb 


beq.s 


inx_rgb 


i£ not then quit 


btst 


»24,d4 


R overflow? 


beq.s 


9bitl6 


i£ not then continue 


btst 


•23,&RGB 


test sign 


beq.s 


9pos23 , 


if positive 


andi - 1 


#$0000££ ff.&RGB - 


underflow sets R to 0 


bra.s 


9bitl6 


do next bit 


ori- 1 


#$00ff0000,tRGB - 


overflow sets R to 255 


btst 


#16. d4 


G overflow? 


beq.s 


9bit8 


if not then continue 


btst 


*15,fcRGB 


test sign 


beq.s 


«posl6 


if positive 


andi.w 


♦$00f f,&RGB 


underflow sets G to 0 


bra.s 


«bit8 


r do next bit 


ori.w 


*Sf£00.&RGB 


overflow sets G to 255 


btst 


♦ 8,d4 


B overflow? 


beq.s 


•end 


if not then continue 


btst 


#7,iRCB 


> test sign 


seq 


4RGB 


> under /over flow 


andi.l 


♦$00£efefe,fcRGB 


* mask RGB ok 



endrn 



macro 

HA SHOUT 3 2 

move. 1 



&AK. fcDO. &D1. &D2, &D3 
4D0 . d4 



Ci lOfTTn tTT rnrrr /m« r 



WO 94/23385 



PCT/GB94/00677 



- 734 - 



Engineering : KlicsCode : CornpP^cc :Colour .a 





add.l 


~ tDl.d* 




add.l 


&D2.d4 




add.l 


&D3.d4 




andi. 1 


•S03e3e3eO,d4 


• 


move . 1 


d4 . LAH 




endm 






macro 






HASHCMP32 &AH, &D0. iDl . 




move. 1 


&D0,d4 




add. 1 


&Dl,d4 




add.! 


&D2,d4 




add.l 


' &D3 , d4 




andi . 1 


#S03e3e3eO,d4 




cmp . l 


iAH,d4 




endm 




OUT32X2 


FUNC 


EXPORT 


PS 


RECORD 


8 


table 


DS.L 




pixroap 


DS.L 




V 


DS.L 




U 


DS.L 




V 


DS.L 




widch 


DS.L 




height 


DS.L 




rowByte 


DS.L 




pixmap2 


DS.L 






ENDR 





LS RECORD 0. DECR 

Yl DS.L 
U_ex DS . L 
U_ey DS , L 
U_ix DS.L 
Y_y DS . L 

P_y DS . L 

LSite EOU 
ENDR 

a0 - Y, al - 0. a2 - V, a3 
dO - rgbOO, dl - rgbOl, d2 



sizeof i short ) *Yrov 
x end address 
y end address 
sizeof (short) *UVrow 
sizeof (short) *Yrow 
4 TowBytes -sizeof (long) *?row 



2 'width 

u*o_ix 

U*width*height» 

widch 

2*width 

4 • rowfiytes-width 



pixmap, a4 - table, a5 - pixznap2 

rgblO, d3 - rgbll. d4 - spare, d6 - oldO. d7 



link 


a6,#LS.LSixe 


; inc. width, fend 


movem. 1 


d4-d7/a3-a5,-(a7) 


; score registers 


move 


SR.dO 




move . 1 


PS.Y(a6),aO 


; Y=YC 


move. 1 


PS.U(a6),al 


; a»uc 


move. 1 


PS.V(a6),a2 


; V«VC 


move. 1 


PS. pixroap (a6) ,a3 


; pmspixmap 


move. 1 


PS. table (a6) * a4 


; tabs table 


move. 1 


PS.pixmap2 (*6) ,a5 


; pm2spixmap2 


move. 1 


PS. width (a6),d0 


; LOAD width 


move . 1 


dO.LS.O_ix(a6) 


; SAVE 0_ix 


move. 1 


PS. height (a6) ,dl 


; LOAD height 


mulu . w 


dO.dl 


widch'height 
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9do_y 



9do_x 



9ok 



9 over 



lsr.l 


♦l.dl 


add. 1 


al.dl 


move . 1 


dl . LS U ev(ii) 


add. 1 


UV f uu 


move. 1 


dO,LS.Yl(a6) 


move. 1 


dO,LS.Y_yta6) 


Isl . 1 


• 2 rlf) 


move . 1 


PC muRvr a i a £ l Hi 
* w . *. wwoy i.c ide) , a x 


Lsl.i 


• 2.dl 


sub.l 


dO.dl 


move. 1 


dl.LS.F_yU6) 


move . 1 


P5 rnuRvr a f aft) 


clr . 1 


d6 


clr.i 


d7 


move . 1 




add. 1 


a 1 do 


move 1 


au ( . u_ex t ao i 


VJ V 4. AVlOJ « 


/all. / m O \ ^ _ j 

i ax ) * , ( &4 ) a4 


move . 1 


LS.Yl(a6) ,d4 


CETY32 


(a0,d4.1) ,a4.d2,d3 


CCTY32 


{a0)*,a4,d0.di 


move. 1 


d0,d4 


or.l 


dl,d4 


or. 1 


d2,d4 


or.l 


d3.d4 


andi.l 


«S01010100,d4 


bne.s 


9over 


HASHOOT32 


<a5)*,d0.dl,d2,d3 


DPY32x2 


a3 , d5 , d6 , d7 . dO . A2 


DPY32x2 


a3.d5,d0,d2,dl,d3 


move . 1 


dl,d6 


move . 1 


d3,d7 


cmpa. 1 


LS.CJ_ex<a6>,*l 


blew 


9do^x 


add.l 


LS.Y_y(a6) ,a0 


add.l 


LS.P_y(a6) ,a3 


cmpa . 1 


LS.U ev<afi) . al 


blew 


9do_y 


movent. 1 


<a7)+,d4-d7/a3-a3 


unlk 


a6 


rts 




OVER32 


dO 


OVER32 


dl 


0VER32 


d2 


0VER32 


d3 


bra 


9ok 


ENDFUNC 
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width*height/2 

U*width*height/2 
SAVE U_ey 

width* 2 
SAVE Yl 
SAVE Y_y 

width* 9 
LOAD rowBytea 

rowBytes*4 

rowByc es • 4 -width • 8 
SAVE P_y 

load rowBytes 
clear old2 
; clear oldl 

; LOAD U_ixB 
; P*U_ixB 
; SAVE U.exB 

? uv2rgb< *v**) 

; load Yrow 

; add Yb to RGB values 
; add Ya to RGB values 



if overflow 



copy olds 



restore registers 
remove locals 
return 



OOT32X2D 



FUNC 



EXPORT 
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PS 


RECORD 


* 8 




cable 


DS. L 








DS . L 






Y 


DS . L 






TJ 


DS . L 






v 


DS . L 






w i <i c 1** 








he ign z 








row Pv/ r o 










DS.L 






• 


ENDR 






LS 


RECORD 


O.DECR 




Yl 


DS.L 


1 


; sizeof (shore > »Yrow = 2 'width 


u.ex 


DS.L 


1 


; x end address = U*U_ix 


U_ey 


DS.L 


1 


; y end address = U+width*height» 


U ix 


DS.L 


i 


; sizeof (short > *UVrow * widch 


Y_y 


DS.L 


1 


; sizeof (short) *Yrow = 2*width 


P_y 


DS.L 


1 


; 4»rowBytes-sizeof (long) *Prow s 4 *rowBytes -width 


LSize 


EQU 


* 




• 


ENDR 






* 


aO - Y, 


al - U, a2 - v. 


a3 - pixmap, &4 - cable, aS - pixxnap2 



dO - rgbOO. dl - rgbOl. d2 - rgblO, d3 - rgbll. d4 - spare, d6 - oldO, d7 



9do_y 



ido^x 



iink 


a6. «LS. LSize 


; inc. width, fend and 


Govern. 1 


<14 -d7/?3-a5,-(a7) 


; store registers 


move . 1 


PS..Y<a6>,aO 


; Y«Yc 


move . 1 


PS.CJ(a6),al 


; U»Uc 


move. 1 


PS.V(a*),a2 


; V-Vc 


move. 1 


PS.pixmap(afi) ,a3 


; pmspixmap 


move. 1 


PS.table(a6) , a4 


; tab-table 


move. 1 


PS.pixmap2 (a6) ,a5 


; pra2spixmap2 


move. 1 


PS. width (a6),d0 


; LOAD width 


move. 1 


dO, LS,U_ix(a6) 


; SAVE 0_ix 


move. 1 


PS. height <a6) ,dl 


; LOAD height 


mulu. w 


dO.dl 


; width*height 


lsr.X 


U.dl 


; vidth*hoight/2- 


add.l 


al.dl 


; u*width«height/2 


move . 1 


dl,LS.'J_ey(a6) 


; SAVE U = ey 


add.l 


dO.dO 


; width* 2 


move . 1 


dO.LS.Yl(a6) 


; SAVE Yl 


move. 1 


dO,LS.V_y(a6> 


; SAVE Y_y 


Isl.l 


•2,d0 


; widtl: # 8 


move . 1 


PS.rowByre(a6) .dl 


; LOAD rowesytes 


Isl.l 


♦2.dl 


rowPyces*4 


sub.l 


dO.dl 


rowbytes w 4-width*8 


move. 1 


dl . LS . P_y ( &6 ) 


; SAVE P^y 


move. 1 


PS.rowByte(a6) ,d5 


; load row Bytes 


clr.l 


d6 


; clear old2 


clr.l 


d7 


; clear oldl 


move. 1 


LS .U_ix(a6 ) ,d0 


; LOAD U_ixB 


add.l 


al.dO 


; P*U_ixB 


move. 1 


dO.LS.O_ex(a6> 


; SAVE U.exB 


UV2RGB32 


(al)t, <a2)*,a4 


; uv2rgb<«U**, •V>+) 


move. 1 


LS.Yl(a6) ,d4 


; load Yrow 


GETY32 


<a0.d4.1) ,a4.d2.d3 


; add Yb to RGB value a 
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GETY32 


<aOW, a4,d0. dl 










move . 1 


d0,d4 




rt r 1 


<41 AA 

(XL , (34 




or.l 


d2,d4 




or.l 


d3.d4 




andi • 1 


icmnminn aa 

*9UlUJLUlUU f u 4 




bne . w 


Sover 






( a d ) ♦ , au , al , &2 , aj 




bne.s 


Gdiff 




add. 1 


•16, a3 


Scant 


move. 1 


dl,d6 




move . 1 


d3 , d7 




cmpa.l 


LS.U_ea(a6> ,al 




blew 


8do_x 




add.l 


LS . Y^y ( a6 ) , aO 




add. I 


LS.P vfa6* a3 




cmpa . 1 


. u_ey iao j , ai 


• 


bit . v 






nflVMB 1 






unlk 


a6 




res 




Qdiff 


move. 1 


d4. -4(a5) 




DPY32x2 


a3,d3,d6,d7,d0,d2 




DPY32x2 


a3,d5,d0,d2,dl,d3 




bra. 3 


dconc 




OVER32 


dO 




OVER32 


dl 




OVER32 


d2 




OVER32 


d3 


• 


bra 


•ok 


« -i 


ENEFUNC 




* 


FUNC EXPORT 


PS 


RECORD 


8 


cable 


DS.L 


1 


pixmap 


DS.L 


1 


V 


DS.L 


1 


u 


OS. L 


1 


V 


OS. L 


1 


width 


OS. L 


1 


height 


DS.L 


1 


rowByce 


DS.L 


1 


pixmap 2 


DS.L 


1 




QfDR 





add Ya co RGB values 



if overflow 

add four pixels 
copy olds 



restore registers 
remove locals 
return 



LS 

Yl 

U_ex 
U_ey 
U_ix 

LSize 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EOU 



0,C£CR 

1 

1 

1 

1 

1 

1 



si zeof (short ) *Yrov 
x end address 
y end address 
sizeof (short ) •UVrov 
sizeof (short ) *Yrov 
2*rowBytes- sizeof (long) »Prow 



2 'width 
U*U_ix 

U+width*height» 

width 

2 'width 

2 * r owBy t e s - widt h 
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ENDR 



0do_y 



Gdo_x 



0Ok 



aO - Y. al - u, a2 - v. a3 - pijcnap. a 4 - cable. a5 - pixmap2 

dO - rgbQO, dl - rgbOl, d2 - rgblO. d3 - rgbll, d4 - spare. d6 - cldO, d7 

inc. width, fend and rowend are loca 
score registers 

Y = YC 

U=UC 
V=VC 

pmspixmap 
cabscablo 
pn2apixraap2 

LOAD width 
SAVE U_ix 
LOAD height 
width*height 
width*height/2 
U+width*heighe/2 
SAVE U_ey 
width*2 
SAVE Yl 
SAVE Y_y 
width* 4 
LOAD rowBytes 
rovByt«s*2 
rowBy t es • 2 -width* 4 
SAVE P_y 

load rovBytes 
load Yrow 

LOAD U.ixB 
P*U_ixB 

uv2rgb(*U+*, *V*+) 

add Yb to RGB values 
add Ya to RCB values 



link 


a6. #LS . LSize 


movem. 1 


d4-d7/a3-a5 -la7) 


move. 1 




trove . 1 


ps n ( a6 i a i 


move . 1 


PS Vlafi) a2 


mcve . 1 


rs . piXJnap Ida ) . a J 


move • 1 


DC ^sK1aj»£1 % a 

ro. CaDle (a6) , a 4 


move. 1 


PS.pixraap2 (a6) . a5 


move . 1 


rb.wiatn(ao) ,au 


move. 1 


dO,LS.U_ix<a6> 


move. 1 


PS. height (a6),dl 


mulu . w 


dO.dl 


Lsr. 1 


♦ l.dl 


add.l 


al.dl 


move . 1 


dl.LS.U ev(a6) 


add. 1 


dO.dO 


move. 1 


dO,LS.Ylfa6> 


move . 1 


dO LS Y v 1 a £ 1 
«w t wj < i y \ a v 1 


add.l 


dO.dO 


move. 1 


PS.rowByteU6> .dl 


add.l 


dl.dl 


sub.l 


do,dl 


move. 1 


dl.LS.P_y(ab) 


move . 1 




move . 1 


LS.Yl(a6),d6 


move. 1 


LS.tf_ix<&6) ,d7 


add. 1 


al, d7 


UV2RGB32 


U1U, (a2)*,a4 


CETY32 


(a0.d6.1),a4,d2.d3 


GETY32 


(aO)+.a4,dO,dl 


move. 1 


d0.d4 


or.l 


dl.d4 - 


or. 1 




or!i 


d3.d4 


andi. 1 


#$01010100, 


bne.s 


9 over 


HASHOUT32 


<a5)*,d0,dl,d2.d3 


DPY32 


a3.d5.d0.d2.dl.d3 


cmpa.l 


d7.al 


blew 


9do_x 


add.l 


LS.Y_y(a«) ( a0 


add.l 


LS.P_y(a6),a3 


cztpa. 1 


LS.V_ey<a6> ,al 


blew 


9do_y 


movem.l 


(a7)*.d4-d7/a3-a5 



if overflow 



restore registers 
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?over 



unlk 
rts 

3VER32 
OVER32 
OVER32 
OVER32 
bra 

ENDFUNC 



■ d6 

dO 
dl 
<±2 
d3 
3ok 



; remove locals 
; return 



OUT32D fUNC EXPORT 



PS 

table 
pixroap 
Y 
U 
V 

width 
height 
rowByte DS.L 
pixmap2 DS.L 
ENDR 



RECORD 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 
DS.L 



LS 
Yl 

U_ix 
P-y 

LSize 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EQU 

ENDR 



8 
1 
1 
1 
1 
1 
1 
1 
1 
1 



O.DECR 

1 
1 
1 

1 • 

1 

1 



sizeof < short > »Yrow 
x end address 
y end address 
sizeof ( short ) *UVrow 
sizeof (short) 'Yrow 
2*rowBytea-sizeof (long) 



'Prow 



2* width 
OVU.ix 

u+width*heioht» 

width 

2»vidth 

2*rowByces-width 



rgbOO. dl - rgbOl. d2 - rgblO, d3 - rgbll, d4 - spare, d6 - Yrow, 



link- a6.#LS. LSize 

movem.l d4-d7/a3-a5, - (a7) 

move.l PS. Y(a6) ,a0 

move.l PS.O(a6).al 
move .1 PS . Vi aS ) , a2 

move.l PS. pixmap<a6) ,a3 

move.l PS. table (a6) , a4 

move.l PS.pixmap2<a6) ,a5 

move.l PS.vidthfa«) ,d0 

move.l dO,LS.U_ix(a6> 

move.l PS. height (a6) ,dl 

nulu.w dO,dl 

lsr.l #l.dl 

add.l al,dl 

move.l dl,LS.u_eyU6) 

add.l dO, dO 

move.l dO.LS.Yl(aS) 

move.l dO.LS.Y_y(a6> 

add.l dO.dO 

move.l PS.row3yte(a6) ,dl 

add.l dl,dl 

sub.l dO,dl 

move.l dl.LS.P_y(a6) 



d7 

; inc, width, fend and rowend are loca 
; store registers 

; YaYc 

; 0*Uc 

: v.vc 

; pnupixroap 

' tab»teble 

' pm2=pixmap2 

LOAD width 
SAVE U.ix 
LOAD height 

width'height 

width*height/2 

U+width*height/2 
SAVE U_ay 

widch*2 
SAVE Yl 
SAVE Y_y 

widch»4 
LOAD rowBytes 

rovBytes*2 

rowBytes • 2 -width* 4 
SAVE P_y 
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move. 1 
move . 1 


» PS.rowByce(a6) 
LS.YKafi) ,d6 


; load rowsyces 
; load Yrow 


■?do_y 


move . l 
add. 1 


C-S.U_ix(a6) .61 
al,d7 


: LOAD U.ixB 


?do_x 


'JV2RCB32 


(al>*. (a2)*,a4 


; uv2rgb( *U** . *V*-) 




move . 1 
CETY32 
GETY32 


-3. Yl (a6> .d4 
U0.d6.lJ .a4,d2.d3 
{ aO ) ♦ a<3 dO dl 


; load Yrow 

; add Yb co RGB values 

, duQ To CO ngfl Values 




move . 1 
or.l 
or.l 
or.l 
andi . 1 
bne. s 


d0,d4 
dl.d4 
d2.d4 
d3,d4 

#S010101G0,d4 
Gover 


; if overflow 


9ok 


HA5HCHP32 
bne. 3 


(a5) -,d0,dl.d2.d3 
«di£f 






addq 


*8.a3 


; add four pixels 


3conc 


crrpa. 1 
bl:.w 

• add.l 
add.l 


d7,al 
Gdo.x 

LS.Y^y Ia6) ,a0 
LS. P_y (a6) .a3 




• 


cmpa. 1 
blew 


LS.D_ey (a6) ,al 
6do_y 




•diff 
Gover 

• 


movem. 1 

unlk 

res 

move. 1 
DPY32 
bra. s 

OVSR32 
OVER32 
OVTR32 
OVER32 
bra 

ENDFUNC 


<a7)*,d4-d7/a3-a5 
a6 

d4, -4<a5) 

a3,d5.d0,d2,dl,d3 

Scone 

dO 

dl 

d2 

Ml 

9ok 


; rescore registers 
; remove locals 
; return 




macro 
UVOV 


AVAL, 60V 




epos 


move.w 

add.w 

and.w 

beq.s 

csc.w 

bge.s 

move.w 

bra.s 

move.w 


&VAL.4GV 

♦$0200, 60V 

fSFCO 0,60V 

Qok 

&OV 

3pOS 

•SOlFF.fcVAL 

dok 

ffSFEOO.&VAL 





9ok 

endm 
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uviini k r urtv. 


EXPORT 


* fix dO, d4, spare 


di^2 


UVOV 


dO.dl 


swap 


dO 


uvov 


dO.dl 


swap 


dO 


uvov 


d4,dl 


swap 


d4 


UVOV 


d4,dl 


swap 


d4 


res 

• 




EWDFUNC 





macro 
UVOVER 

move. 1 
move • 1 
add.l 
add.l 
or.l 
andi . 1 
beq.s 
bsr 

9UVok 

endzn 



&U. 4V 

#$02000200, di 

dl.d2 

&U,dl 

&V,d2 

d2.dl 

*$FC00FC00,dl 

euvojc 

UVLIMIT 



macro 

GE7UV &AU, &AV, &SP, tUV 

move.l (4AU)+,4SP 

move.l (4AV)«.,«JV 

UVOVER &SP, 60V 

lsr.l f5.&UV 

andi. I #$03e003eG , &3P 

andi.l #$001F001F,fcOV 

or * 1 &SP,tUV ; UVa»$O0UV0OUV 

swap &OV 

endm 



macro 






GETY 


&AY. &XND. 4UV, &R0, &R1 




move. 1 


&AY.&R1 


■ (2+) Y=Y0Y1 


lsl.l 


#5,&R1 


• (4) YsYOXXYlXX 


andi . 1 


#$FC00FC00,4R1 




or.w 


&UV.4R1 


• (2) Y=Y10V 


move. 1 


(4IND,&R1 .w*41,4R0 


(2*) R0s0123 (Yl ) 


swap 


fiiRl 


(4) YsYOXX 


or.w 


&UV,&R1 


(2) Y-Y0OV 


move. 1 


(4IND,4R1 .v*4),&Rl 


(2+) Rl=0123 (YO) 


endm 







macro 

UV8 iAU, &AV, &SP, &UV 

move.l t«AU)+. &SP 

move.l (4AV)*.&UV 

UVOVER ISP, &UV 
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lsr. 1 




•2 . &SP 








Isr.i 




#6.&UV 








ar.ci . 1 




•SO0FO00FO.&SP 








andi. 1 




#SO00F000F.&UV 








or. 1 




&SP, &UV 




; UV = = SOOUVO0UV 


• 


swap 




itJV 








er.cm 












macro 










• 


Y2 IND 




£Y. iIND,&UV,&DO,&Dl 








move . 1 




&Y,&D0 




; dO»YOYl 




is:.: 




»3,iD0 




; dO=YOXXYlXX 




move . b 




&UV. &D0 




; dQ*YOXXYlUV 




audi . w 




»S3FFF.&D0 




; dO=OYUV ( 1 ) 




move . 1 




UIND.&O0 .w*4),&Dl 




; find clut entries 




swap 




&D0 




; dO»YOXX 




move . b 




tUV, &D0 




• dO-YOUV 




andi . w 




#S3FFF,&D0 




t UU-VIUV 1 U( 


« 


move ■ l 




UIND.iDO ,W4),&D0 




i L UiVJ ClUb till U 1C9 




enom 










\JKJ I o 




EXPORT 






PS 


RECORD 




8 






c aoie 


DS . L 




1 






pixmap 


DS . L 




1 






Y 


DS . L 




1 






U 


DS . L 




1 






V 


DS. L 




1 






width 


DS.L 




1 






heighc 


DS. L 




1 






rowByce 


DS. L 




1 






pixroap2 


DS.L 




1 








ENDR 










LS 


RECORD 




0,DECR 






Yl 


DS.L 




1 ; sizeof ( short ) *Yrow = 2 # width 


U_ex 


DS.L 




1 ; x end 


address s U+U_ix 


0_ey 


DS.L 




1 ; y end 


address * U+width*height» 


J_ix 


DS . L 




i ; s i sect (short 1 •UVrow • wiatn 


Y_y 


DS.L 




1 ; sizeofl short J'Yrow a 2*width 


p_y 


DS.L 




1 ; 2-rowBytea- 


-sizeof ( long) *Prow = 2*rowBytes-width 


LSxze 


ZQV 




• 








£NDR 












aO - Y, 


al 


- U, a2 - V, a3 - pixmap, 


a4 - table. aS - pixxnap2 


• 
• 


dO - rgbOO. 


dl - rgbOl. d2 - rgblO.. d3 - rgbll, d4 - spare, d6 - oldO, d7 




link 




a«,#LS.LSize 




inc. width, fend and rovend are loca 




movem. 1 




d4-d7/a3-a5.-(a7) 




store registers 




move . 1 




PS.Y(a6) .aO 




YaYc 




move. 1 




PS.O<a6),aI 




UsUC 




move. 1 




PS.v<a6) ,a2 




VsVC 




move. 1 




PS. pixmap(a6 ) , *3 




pmspixmap 




move. 1 




PS.table<a6> ,a4 




tabstable 




adda. 1 




#$00020000. a4 




tab*s32768 (longs) 




move. 1 




PS.pixmap2(a6> .a5 




pra2«pixznap2 




move. 1 




PS. width ( a6 ) .dO 




LOAD width 
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9do_y 
9do_x 



move. 1 
move. 1 

mulu. w 
lsr.l 
add.l 
move. 1 
move. 1 
add.l 
sub. 1 
move. 1 
add.l 
move. 1 
move. 1 

move. 1 
move. 1 

move. 1 
add.l 

GETUV 

GETY 
GETY 

move . w 
lsl.l 
move. w 
swap 
lsl.l 

swap 

GETY 

move.w 

lsr.l 

move.w 

GETY 

move.w 

swap 

lsr.l 

move.w 

move. 1 
move . 1 

cmpa, 1 
blew 

add.l 
add.l 

cxnpa. 1 
blt.w 

mo van. 1 

unlk 

rts 

EHDJUNC 



dO, LS.u_ix(a6) 
* PS.height(a6) ,dl 
dO.dl 
#l.dl 
al.dl 

dl, LS. 0_ey(a6) 
PS. rovBy'etaS) ,dl 
dl.dl 
dO,dl 

dl,LS.P_y(a6> 
dO,dO 

dO,LS.Yl (a6) 
dO,LS.Y_y<a6> 

PS.rowByte(a6) ,d5 
LS.Yl(a6).d6 

LS.CL.ix<a6>,d7 
al,d7 

al, a2,d0,d4 

(aO.dS.w) ,a4,d4,d2,d3 
Ia0)+.a4,d4.d0,dl 

d3,d2 
#8.d2 
dO.dl 
dl 

• 8, dl 
d4 

<a0.d6.1),a4,d4,d0,d3 

d3,d0 

#8.d0 

d0,d2 

<aO)+,a4,d4,dO,d3 
d0,d3 
d3 

#8,d3 
d3.dl 

d2, (a3,dS) 
dl, (a3W 

d7,al 
9do_x 

LS.Y_y(a«).aO 
LS.P_y(a6),a3 

LS.U_ey(a6),al 

adoj^ 

fa7)*,d4-d7/*3-a5 
a6 

; recurn 



SAVE U_ix" 

LOAD height 
widch'heighc 
width # height/2 
U*width»h*ight/2 

SAVE u_ey 

LOAD rowByces 
rowBvtes*2 
rouBytes # 2-widch 

SAVE P_y 
width*2 

SAVE Yl 

SAVE Y_y 

load rowByces 
load Yrow 

LOAD U.XXB 
Pi-U_ixfl 



d2=X0XX. d3=XXlX 
dO-XXXO, dl*lXXX 



; d2=X0lX 
; d3a01XX 
; dl-lXXO 
; dl.XOIX 
; dlsOlXX 

; next UV 

; dO=X2XX. 

; dO«X23X 

; dO=»XX23 

; d2«0123- 

; dO=XXX2, 

i d3-3XX2 

: d3=X23X 

; d3*XX23 

; dl=C123 



d3=XX3X 



d3*3XXX 



restore registers 
remove locals 



macro 
Y8x2 



&AY,fcIND,4UV, iold 
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.-nova . 1 
lsl.l 
swap 
add. w 
lsr. w 
move . b 
andi . w 
move. 1 
move . w 
move . b 
andi . w 
move . 1 
move . w 
move . w 
move . w 
swap 
lsi.l 
lsl.l 
swap 
add. w 
lsr.w 
move . b 
andi .w 
move . 1 
move.w 
move . b 
andi . w 
move . 1 
move . w 
move . w 
move. w 
swap 
lsr.l 
lsr.l 
move.w 
move. w 

endro 

macro 

Y9x2a 

GETY 
move . 1 
lsl.l 
move . b 
andi. w 
move. 1 
swap 
move . b 
andi . w 
move. 1 
move. w 
move. w 
move.w 
swap 

endm 

macro 
Y8x2b 

GETY 
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&AY.dO 

O.dO 

dO 

dO. told 
•l.&old 

iUV.iold 

*S?FFF.&old 

(4IND,&0ld .W4),dl 

dO.&old 

&uv,dO 

t$3FFF , dO 

(&IND,d0.w*4) ,d2 

dl.d3 

d2,dl 

d3,d2 

62 

»8,dl 
»8.d2 
dO 

dO, io Id 
#l.told 
tUV. told 
«S3FFF.iold 
(fcXND.fcold .W4).d3 
dO, told 
4UV,dO 
•S3FFF,dO 
(&IND.d0.w # 4> , dO 
dO,dl 
d3.d0 
dl,d3 
dO 

#8, dO 
#8.d3 
dO,d2 
d3,dl 
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i2») Y=Y0Y1 

(4) Y-Y0XXY1KX 

(4) Y=Y1XXY0XX 

(2) old*old*YO 

(4) old=(old*Y0)/2 

(2) old=YlOUV 

(4) old=OYUV(IO) 

(2tl dl=XlX3 

(2} old.YO 

(2) Y=Y0OV 

(4) Y=0YUV(O» 

(2*) d2=0X2X 

(2) exg.w dl.d2 

(2) dl=X12X 

(2) d2=0XX3 

(4) d2=X30X 

M) dl = 12XX 

(4) d2=30XX 

<4) YsYlXX 

(2) old«old*Yl 

(4) old*<old*Yl>/2 

(2) oldsYIlUV 

(4) old=OYUV{Il) 

(2*) d3*XlX3 

(2) olds'tl 

(2) Y=YOUV 

(4) Y=OYUV(0) 

(2*) d0=0X2X 

(2) exg.w dO,d3 

(2) dOaOXX3 

(2) 43-X12X 

(4) dO»X30X 

(4) dO«XX30 

<4) d3«=Xl2X 

(2) d2-3030 (YiYOYiYl) <1> 
(2) oU-r2121 (YiYOYiYl J (2) 



&AY. &IND.4UV 

&AY . & IND , &UV, dl . d2 

&AY.d2 

#3,d2 

&UV,d2 

#S3FFF.d2 

<&XND.d2.w*4) .dl 

d2 

&UV.d2 

#S3FFF.d2 

(&IND.d2.w*4) ,d2 

dl.dO 

d2.dl 

d0,d2 

dl 



(2*) Y=Y0Y1 
(4) YsYOXXYlXX 
(2/ Y=Y1UV 
(4) Y=0YUV(Y1) 
(2*) £1=0123 tYl) 
(4) YsYOXX 
(2) Y=Y0UV 
14) Y=OYUV{YO) 
(2*) d2>0123 (YO) 
(2) exg.w d2.dl 
(2) dl«0123 (Y1Y0) 
(2; d2=0123 (YOYl) 
(4) dl=2301 (YOYl) 



tAY , tIKD, tUV 
&AY.4IND.*UV,dl.d2 
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move. 1 
isl.i 
nove.b 
andi . w 
move . 1 
swap 
move . b 
andi . w 
move . 1 
ror . 1 
ror. 1 
move . w 
move . w 
move . v 
swap 
ror .w 

endm 



&AY,d2 
*3.d2 
£UV,d2 
*$3FFF.H2 
(iIND,d2.w»4> .dl 
62 

&UV.d2 

*S3FFF.d2 

<&IND.d2.w*4) ,d2 

#9,d2 

«3.dl 

dl,dO 

d2.dl 

d0.d2 

dl 

«8.dl 



(2*) Y*Y0Y1 
(4) YaYOXXY tXX 
(2) Y=Y1UV 
(4) r=0YUV(Yl) 
12*) dl*0123 (YD 
(4 1- YrYOXX 
(2) Y=Y0UV 
(4) Y=0YUV(YU> 
(2*) d2=0123 (YO) 
(6) d2=3012 (YO) 
(6) dl = 3012 (YD 
(2) exg.w d2. dl 
(2) dl=3012 (Y1Y0) 
(2) d2»3012 ( Y0Y1 ) 
(4) dl=1230 ( Y0Y1 ) 
(6) dl«1203 ( Y0Y1 ) 



ODT8x2 FONC 



EXPORT 



?s 


RECORD 


8 


cable 


DS.L 


1 


pixroap 


DS.L 


1 


Y 


DS.L 


1 


0 


DS.L 


1 


7 


DS.L 


1 . 


width 


DS.L 


1 


height 


DS.L 


1 


rowByce 


DS.L 


1 


pixmap2 


DS.L 


1 


* 


ENDR 




LS 


RECORD 


O.DECR 


Yl 


DS.L 


1 


u_ex 


DS.L 


1 


U_ey 


DS.L 


1 




DS.L 


1 


Y_y 


DS.L 


1 


p-y 


DS.L 


1 


LSize 


EOT 


• 









sizeof ( short ) * Yrow 

x end address 

y end address 

sizeof ( short ) *UVrow 

sizeof ( short ) *Yrow 

4 • rowByces - sizeof (long)* Frow 



■ 2* width 

* U+U_ix 

s U+width*height>> 
s width 

* 2* width 

= 4*rowBytes-width 



aO - Y. al 


- U, a2 - v, a3 - pixmao 


a4 - table, a3 - pixmap2 


dO - rgbOO, 


dl - rgbOl, d2 - rgblO* 


d3 - rgbll, d4 - spare, d5 - oldO, d7 


link 


a6, tLS.LSize 


; inc. width, fend and rowend are loca 


movem. 1 


d4-d7/a3-a5,-(a7) 


; store registers 


move. 1 


PS.Y(a6) ,a0 


; YaYC 


move. 1 


PS.UU6) ,al 


; UsOc 


move. 1 


PS.V(a6),a2 


; VmVC 


move. 1 


PS.pixnaptaC) ,a3 


; pmapixmap 


move. 1 


PS. table <a6 ) ,a4 


; tabatable 


adda.l 


♦$00020000, a4 


; tatH- = 32768 (longs) 


move . 1 


PS.pixmap2 (a6) ,a5 


; pm2»pixmap2 


move. 1 


PS . width ( a6 ) , dO 


; LOAD width 


move. 1 


dO.LS.U_ix(a6) 


; SAVE U.ix 


move. 1 


PS. height (a6) ,dl 


; LOAD height 


reulu.w 


dO,dl 


width*height 


lsr.l 


#l.dl 


; width*height/2 
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aao . l 


al . dl 


move . 1 


^1 . LS . U ey ( a 6 ) 


add. 1 


dO,dO 


move . 1 


dO.LS.Yl(a6) 


neve . 1 


dO.LS.Y^(a6J 


move . 1 




add. 1 


dl, dl 


add. 1 


dl.dl 


suJb . i 


dO.dl 


move . 1 


dl. LS.P_y(a6i 


nxjvfi . 1 


rd . roweyc e t do ) , QD 




do 




u / 


move. 1 


LS.U_ix(a6),dO 


add.l 


al.dO 


move. 1 


dO, LS.U.ex (a6) 


GETUV 


al.a2.d0.d4 


Y8x2a 


(aO) ,a4.d4; ,d6 


move . 1 


d2. (a3) 


add. 1 


d5. a3 


move . 1 


dl. ta3) 


add.l 


d5,a3 


move . 1 


LS.Yl(a6> ,d0 


Y8x2b 


(aO.dO.w) ,a4.d4; .d7 


move . 1 


d2. (aJ) 


add.l 


d5,a3 


move . 1 


uii ( a J ) ♦ 


svap 


d4 


addq. 1 


»4.a0 


move * X 


r c vi t jkA \ an 
lo. xi lao j , ao 


Y8x2b 


(aO.dO.w) a4.d4; ,d7 


move . Jr 


dl. (a3) 


sub. 1 


uw . aj 


move . 1 


d2. fa3) 


sub.l 


d5.a3 


Y8x2a 


ia0)«-,a4.d4; , d6 


move . 1 


dl. (a3l 


sub. 1 


d5 , a3 


move. 1 


d2. <a3»* 


cmpa. 1 


LS.U_ex(a6) .al 


bit ■ w 




add.l 


LS. Y_y<a6),a0 


add. 1 


LS.P_y<a6),a3 


cmpa. 1 


LS.U_ey<a6>,al 


blew 


&do_y 


movem. 1 


<a7)*.d4-d7/a3-a5 


unlk 


a6 


rts 


; return 


ENDFUNC 





U*width*heighc/2 
SAVE U.ey 

width»2 
SAVE Yl 
SAVE Y_y 
LOAD rovByces 

rowBytes* 2 

rowByces # 4 

roweycea •4-width , 2 
SAVE ?_y 

load rowByces 



; LOAD U.ixfl 

P*U_ixB 
; SAVE U_exB 

; d4-00UV00UV (10) 

; calc d2.dl pixels 



load Yrow 

calc d2,dl pixels 



next UV 
next Ys 

load Yrow 

calc d2,dl pixels 



; restore registers 
; remove locals 
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3 end 
IN32 



raacro 
RGB2Y 

move. 1 

ecri.l 

clr.w 

move . b 

nove . I 

sub.w 

swap 

move. w 

exc.w 

add. w 

add. w 

lsr.l 

clr.w 

raove.b 

move . 1 

sub.w 

swap 

sub.w 

move . 1 

sub.w 

swap 

sub.w 

exc.w 

sub.w 

sub.w 

lsl.w 

add.w 

lsr.l 

move. 1 

sub.w 

swap 

add.w 

ext.w 

add.w 

add.w 

cmp'i .w 

bge.s 

move . w 

bra. s 

crapi .w 

bit. a 

move . w 

move.w 

endm 

FUNC 



t RGB AY LIT LM tiV 




tRGB, d2 


, pixel = "pixmap 


♦S8O308O, d2 


; pixel * =0x808080 


dl 


* o — u 


d2,dl 


, o=pixe 1 1 J J 


4 f a 4 , dl w*9) dO 


* au -uy , ou 


dO, &(J 




dO 




dO, &Y 


. V— hi/ 


dl 




dl,dl 




dl, 4V 




#8 , d2 


; plx£l>>s8 


dl 


; G«u 


d2,dl 


; G»pixel[3]. 


(a4.dl.v8) ,d0 


; dO*gry,gv 


dO,&U 


; U-»gv 


dO 


; d0»gv,gry 


dO.&Y 


; Y-agry 


4(a4,dl.W8),dO 


• d0sgby,gu 


dO,&V 


V-=gv 


dO 


' d0=gu, gby 


dO.&Y 


Y-.gby 


dl 


( shore ) G 


dl.w 


U-.g 


dl.6V ; y.« 


»2.dl 


C«»2 


dl.fcY 


Y*»»«l 


*8.d2 


pixel»*8 


fa4 d2.w*8) ,d0 


d0»ry , rv 


dO . 4V 


V-«rv 


dO 


dOcrv, ry 


dO,&Y 


Y^ory 


d2 


( shore ) R 


d2,d2 


R*=2 


62, IV 


D**R«2 


«$FE40,&Y 


Y>--448 


8 Ok 


if greater 


#$FB40,&Y 


Y= -448 


Send 


save 


#$01C0.SY 


Y< 448 


8 end 


if less 


•S01C0.&Y 


Ys 443 


&Y,tAY 


Save Y 



EXPORT 



PS 

cable 
pixmap 

Y 
0 
V 

width 
height 
rowByte DS.t 
EKDR 



RECORD 
DS.L 
DS.L 
OS.L 
DS.L 
DS.L 
DS.L 
DS.L 



LS 



RECORD 



O.DECR 



Si irctiti nr qucct /qui c oc\ 



WO M/23J85 



PCT/GB*M>0677 



- 748 - 

Engineering : Kl icsCode :CompPict : Colour . a 





DS.L 




U.ex 


DS.L 


1 


: J_ey 


DS.U 


1 




DS.L 


1 


'.'_y 


DS. L 


1 


Pjf 


DS.L 


1 




EQU 






EKDR 






dO - Y . 


al - 



3do_y 



9do_x 



SoXU 



sizeoi (short ) *Yrow 

x end address 

y end address 

t i zeot ( short ) 'UVrow 

sizeor ( shore i *Yrow 

2TowBytes-sizeof ( long) # Prow 



2 •width 

U*width*height>> 

width 

2*width 

2*rowBytes-vidth 



U. a2 



a3 



pixroap, a4 - cable. aS - pixmap2 



dO - rgbOO. dl - rgbOl. d2 - rgblO, d3 - rgbll. d4 - spare. d6 - oldO. d7 



linJc 


a6,#LS.LSize 


; mc, width, fend and 


movem. 1 


d4-d7/a3-a5. - (a7) 


; store registers 


move . 1 


PS.Y(a6) ,a0 


; Y=Yc 


move . 1 


PS.UU6) ,al 


; UmUc 


move . 1 


ra . v i ao ) , a« 


; v - vc 


move . 1 


ra • piwnap i ao / , a J 


piQapixmap 


move . 1 


PS. cable <a6),a4 


; c abatable 


move . 1 


PS.widch(a6) ,d0 


; LOAD width 


move . 1 


dO, LS.U_ix(a6) 


; SAVE U_ix 


move . 1 


PS. height (a5) , dl 


; LOAD height 


mulu.w 


dO.dl 


width*neight 


lsr . 1 


«l,dl 


width* height /2 


add. 1 


al.dl 


; u+ width * he igh t / 2 


move - 1 


dl.LS.U_ey(a6) 


; SAVE C.ey 


add.l 


dO.dO 


; wid:h*2 


move. 1 


dO.LS.Yl(a6) 


; SAVE Yl 


move . 1 


dO,LS.Y_y(a6> 


; SAVE Y_y 


add.l 


dO,dO 


; width* 4 


move. 1 


PS.rowByte(a6) .dl 


; LOAD rowByte9 


add.l 


dl,dl 


rowBytes*2 


sub.l 


dO.dl 


; rowBytea*2-width # 4 


move. 1 


dl,LS.P_y(a6> 


; SAVE P_y 


movq. 1 


PS.rowByte(a6l ,d7 


; load rowBytes 


move. 1 


LS.Yl(a6).d6 


; load Yl 


move. 1 


LS.U_ix<a6).dO 


; LOAD U.ixB 


add.l 


al.dO 


; P*U_ixB 


move. 1 


dO,LS.U_ex(a6) 


; SAVE U.exB 


clr . v 


d4 


; U-0 


clr . v 


d3 


; V=0 


RGB2Y 


(a3,d7.w) ,d3.d4.d5, (a0,d6.w) ; Convert pixel 


RGB2Y 


(a3)+,d3,d4.d5, (a0>* 


; Convert pixel 


RG32Y 


<a3,d7.w) ,d3.d4.d5, <aO,d€.w> ; Convert pixel 


RGB2Y 


<a3) + ,d3,d4,d5, <a0>* 


; Convert pixel 


asr .v 


#2.d4 


; U»=2 


asr.v 


#2,d5 


; V»s2 


cnpi.w 


»SFE40,d4 


; U>=«-448 


bge.s 


«okU 


; if greater 


move.w 


♦$rE40,dl 


; Us -446 


bra.s 


«doV 


; save 


crapi.w 


fS01C0.d4 


; U< 448 


bit. 3 


9d0V 


; if less 


move .w 


«$01CO,d4 


; Us 448 
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cmpi . w » 


*SFE40,d5 


oge . s 


9okV 


move. v 


«SFE40.d5 


bra. 5 


eend 


cmpi . w 


•S01CC, d5 


bic.s 




move . w 


*S01C0.d5 


nove . w 


d4. (all* 


move. w 


d5. (a2)* 


cmpa . 1 


. u_ex (ao) , al 


blt.v 


9do_x 


add.l 


LS. Y_y (a6) , aO 


add.l 


LS.P_y(a6) ,a3 


cntpa . 1 


LS.U_ey (a6) ,al 


blt.w 


8do_y 


movem.l 


<a7)*,d4-d7/a3-a5 


unlk 


a6 


rts 


; return 


ENDFUNC 




macro 




UV16 


&AO, AAV, fcSP. &UV 


mo vs. 1 


(AA'JU.&SP 


move. 1 


<4AV)*.AUV 


UVOVER 


ASP, ADV 


lsr.l 


#5, AUV 


andi. 1 


*$03e003e0, ASP 


andi. 1 


#$OO1FOO1F,A0V 


or. 1 


ASP, AUV 


swap 


AUV 


en dm 




macro 




Yl6x2 


aay, aind.auv 


move . 1 


AAY.d2 


lsl.1 


•5,d2 


andi. 1 


#$PC00FC00,d2 


or . w 


&UV.d2 


move . 1 


<AIND,d2.w*4),dl 


svap 


d2 


or .w 


&W,d2 


move. 1 


(AIND.d2.w*4) ( d2 


endn 





V>a-448 
if greater 
V= -448 
save 
V< 448 
if less 
V= 448 

Save U 
Save V 



restore registers 
remove locals 



UV««OODVOOUV 



(2*) YsYOYl 
(4) Y=^0XXY1XX 

12) Y»Y1UV 

(2 + ) dl*0123 (YD 

(4) Y-YOXX 

(2) YaYOUV 

<2*> d2a0123 <Y0) 



OCT 16x2 FUNC EXPORT 
• 

PS RECORD 8 

cable DS.L 1 

pixmap DS , L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
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width DS.L 
heigh: OS.L 
rcwByce DS.L 
pixniapl DS.L 
ENDR 



LS 
Yl 

U_ex 
u.ey 
y_ix 

P-y 
LSize 



Gdo_y 



3do_x 



RECORD 

DS.L 

DS .L 

DS . L 

DS.L 

DS.L 

DS.L 

EQU 

ENOT 



r 

i 
i 
i 



0 . OECR 

1 
1 
1 
1 
1 



sizeof (shore > 'Yrow 

x end address 

/ end address 

sizeof { snort) *UVrow 

sizeof ( shore) *Yrow 

4 *rowBytes -sizeof ( long) ♦ Prow 



2 -width 
tKU.ix 

U*width*heighc>> 

width 

2*width 

4 • rowBy tea -width 



aO - Y. al - U, a2 - V, a3 - pixmap, a4 - table, a5 - pi*nap2 

dO - rgbOO, dl - rgbOl. d2 - rgblO, d3 - rgbll, d4 - spare, d6 - oldO, d7 

inc. width, fend and rowend are loca 
store registers 

Y=Yc 

v=Vc 

pmspixmap 
tabs table 
tab*=3276B (longs) 
pm2»pixmap2 

LOAD width 
SAVE U.ix 
LOAD height 
vidth'height 
width*height/2 
U*widtfa*height/2 
SAVE O.ey 
width'2 
SAVE Yl 
SAVE Y_y 
width # 4 
LOAD row Bytes 
rowByces - 2 
rowBytcs*4 
r owBy t es * 4 - w i dt h • 4 
SAVE F_y 

load rowBytfls 

; LOAD U_ixB 
; P*U_ixB 
; SAVE U_exB 

; d4*00UV00UV (1C) 

; calc d2,dl pixel 



link 


a6. #LS. LSize 


mo vein . 1 


d4-d7/a3-a5 , - (a7) 


move. 1 


PS.Y(a6) ,a0 


move . 1 


PS.U(a6).al 


move. 1 


PS.V(a6) ,a2 


move . 1 


PS.pixnap(a6) .a3 


move • 1 


DC haKlAlBCl m.A 


adda . 1 


KonnortAfin t 

*>UUUi UVUUj a* 


move • 1 


rs . pixnap^ t ao ; , as 


movQ . 1 


PC ui^hh t Aft 




□u , l>o . u_ ix i a o ) 


move. 1 


PS. height (a6) .dl 


mulu.w 


dO,dl 


lsr.l 


#l,dl 


add.l 


al.dl 


move.l 


dl,LS.U_ey(a6) 


add.l . 


dO.dO 


move. 1 


dO,LS.Yl(a6> 


move. 1 


dO,LS. Y_y (a6) 


add.l 


dO,dO 


move . 1 


PS. rowByte(a6) ,dl 


add.l 


di.dl 


add.l 


dl.dl 


sub.l 


dO.dl 


move. 1 


dl.LS.P_y<a6) 


move . 1 


PS.rowByte(a6i ,d5 


clr.l 


d6 


clr.l 


d7 


move . 1 


LS.U_ix(a6) ,d0 


add.l 


al.dO 


move. 1 


dO.LS.O_ex(a6) 


GETUV 


al.a2,d0.d4 


GETY 


<a0).a4,d4.dl.d2 


move. 1 


d2. (a3)* 


move.l 


dl, (a3) 


add.l 


d5,a3 


swap 


dl 


move . 1 


dl. 1*2) 
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swap d^. 

move. 1 d2 , - (a3) 

add.l d5.*3 

move.l LS.Yl(a6),dO ; loadYrow 

GETY (aO.dO.v) ,a4.d4,dl,d2 ; calc d2.dl pixels 

move .1 d2 . (a3 ) ♦ 

move. 1 dl . (a3 ) 

add.l d5.a3 

swap dl 

move.l dl. ta3) 

swap d2 

move.l 62, -<a3) 

swap d4 ; next uv 

addq.l #4,a0 ; n9xt Vs 

add.l #12, a3 

move.l LS.Yl(a6),dO ; loadYrow 

GETY (aO.dO.w) ,a4.d4,dl.d2 ; calc d2,dl pixels 

move. 1 dl. Ia3) 

move. 1 d2, -<a3) 

suto.l d5,a3 

swap . d2 

move, 1 d2, <a3) ♦ 

swap dl 

move. 1 dl, <a3> 

sub.l d5.a3 

GETY (aO)*,a4 f d4.dl,d2 
move.l dl, (a3) 
move.l d2,-(a3) 
swap d2 
sub.l d5,a3 
move.l d2, (a3 It- 
swap dl 
move.l dl, U3) * 

cnpa.1 LS.O_ex(a6) ,al 

blew 9do_x 

add.l LS.Y_yia6) ,a0 

add.l LS.P_y(a6),a3 

cnrpa.l LS.U_ey <a6> ,al 

blr.w 9do_y 

movem. 1 (a7)+,d4-d7/a3 -a5 ; restore registers 

unlk a6 ; remove locals 

rts ; recurn 

ENDFUNC 



macro 

Y16 &AY, &IND, &UV 

move.l fcAY.d2 ; (2+) YaYOYL 

lsl.l #5,d2 ; (4) YrYOXXYlXX 

andi.l #$FC00FC00,d2 

or.w &UV.d2 ; (2) YaYlUV 

move.l (&IND,d2.w*4> ,dl ; (2*) dl»Yl 

sw*P d2 ; (4) YaYOXX 

cr.v 4t7V, d2 ; (2) Y=Y07V 
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move . 1 


< &IND.d2 


• 


move . w 


dl.d2 

• 








CUT 16 
• 


F'JNC 


EXPORT 


?S 




3 


carle 


DS.L 


I 


pixmap 


DS.L 


1 


Y 


DS.L 


1 


U 


DS.L 


1 


V 


DS.L 


1 


width 


DS.L 


1 


height 


DS.L 


1 


rowByte 


DS.L 


1 


p i xmap^ 


US . L 


1 




ENDR 




LS 


RECORD 


0 , DECK 


Yl 


DS.L 


1 


U.ex 


DS.L 


1 


U_ey 


DS.L 


1 


U.ix 


DS.L 


1 


Y_y 


DS.L 


1 


?_v 


DS.L 


1 


LSize 


ZQV 


# 


• 


ENDR 




* 


aO - Y, 


al - U. &? - 



(2*1 d2^Y0 
(2) d2=Y0Yl 



sxzeof (short ) *Yrow 
; x end address 
; y end address 
; sizeof (short ) # UVrow 
; sizeof (short ) # Yrow 
; 2 TowByces-sizeot* ( long) •Prow 



2 'width 
U-0_ix 

U*width*height>> 

width 

2* width 

2 • rowByt es - width 



dO - rgbOO, 



pixmap, 44 



table. a5 

rgbli. d4 - 



- pixmap 2 
spare, d6 



oldO, d7 



9do_y 



link 


a6.#LS. LSize 


; inc, width, fend and 


movem. 1 


d4-d7/a3-a5.-(a7> 


; store registers 


move. 1 


PS.Y(a6) ,a0 


; Y=Yc 


move. 1 


PS.U(a6) ,al 


; U=Uc 


move. 1 


PS.V(a6) ,a2 


: V.VC 


move. 1 


PS. pixmap (a6) , aO 


; pnt= pixmap 


move. 1 


PS. table (a6 ) , a4 


; tabstable 


adda.l 


•S00020000,a4 


; tax»*32766 (longs) 


move . 1 


PS. pix*nap2 ta6) ,a3 


; pm2= pixmap 2 


move . 1 


PS.width(a6),dO 


; LOAD width 


move. 1 


dO.LS.U_ix(a6) 


; SAVE U_ix 


move . 1 


PS. height (a6> ,dl 


; load height 


mulu. w 


dO.dl 


width*height 


lsr.l 


#l,dl 


; width*height/2 


add.l 


al.dl 


; U*width*height/^ 


move. 1 


dl,LS.O_eyia6) 


; SAVE 0_ey 


add.l 


dO,dO 


; width»2 


move. 1 


dO,LS.Yl(a6> 


; SAVE Yl 


move. 1 


dO,LS.Y_y(a6) 


; SAVE Y_y 


move. 1 


PS.rowByt*(a6) ,dl 


; LOAD rowBytes 


add.l 


dl.dl 


rowBytes* 2 


sub. 1 


dO.dl 


; rowBytes* 2 -width* 2 


move. 1 


6U,LS.?_y<a6) 


; SAVE P_y 


move. 1 


PS.rowByte(a6) .d5 


; load rowBytes 


clr.l 


d6 


clr.l 


d7 




move. 1 


LS.U_ix(a6> ,d0 


; LOAD U.ixB 
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add.l *A-,dO p + y j X B 

move.l dO. LS.U_ex(a6) i SAVE~U_exB 

3dc_x GETOV al,a2.d0,d4 ; d4=O0UVO0UV (10) 

GETY <a0),a4.d4.di,d2 ; calc d2.dl pixel 

.move . w dl , d2 

move. 1 d2, { a3 ) 

add.i d5,a3 

move.l LS.Yl(a6).dO ; load Yrow 

GETY (aO.dO.w) ,a4.d4,dl,d2 ; calc d2.dl pixels 

move.w dl,d2 

move.l 62, (a3)* 

swap d4 ; next UV 

addq.l #4.a0 ; next Ys 

move.l LS.YHa6) ,d0 ; load Y row 

GETY <a0,dO.w) . a4,d4,dl,d2 ; calc d2.dl pixels 

move.w dl,d2 

move .1 d2, (a3) 

sub.l d5,a3 

GETY (a0)*,a4,d4,dl,d2 

move . w dl , d2 

raove.l d2. (a3)* 

cmpa.l LS.U_*x<a6),al 

blew «do_x 

add.l LS.Y_y(a6> , aO 

add.l LS. P_y (a6) ,a3 

cirpa.l LS.U_ey(a6) ,al 

blew Gdo_y 

movem.l <a7)*,d4-d7/a3-a5 ; restore reg.iaters 

unlk a6 ; remove locals 

res ; return 



ENDFUNC 



END 



CI IQCTIT1 ITT CUCCT to\ rt c 



WO 94/23385 



PCT/GB94/00677 



- 754 - 



Engineering : Kl icsCode :CompPicc :Color2 .a 



© Copyright 1993 KLICS Limited 
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written by: Adrian Levis 



66000 Fast RGB/YUV code 



include Traps. a' 
machine nc68030 



macro 

RGB2Y &Apixel.lAY 



dO - pixel/r. dl - g/2g+r. d2 - b, d3 - Y 



move . 1 


iApixel.dO 


; pixel«»Apixel 


eor . 1 


#S00808080.dO 


; signed pixels 


move . b 


d0,d2 


; b»pix*l[3] 


ext.w 


d2 


; b is 8(16) bit 


move . w 


dO.dl 


; g*pixel(2] 


asr.w 


O.dl 


; 2g is 9(16) bit 


swap 


dO 


; r=pixel(l] 


ext.w 


dO 


; r is 8(16) bit 


move.w 


d2.d3 


; Yab 


lsl.w 


#3.d3 


; Y<<«3 


sub. w 


d2,d3 


t Y--b 


add.w 


dO.dl 


; 2g+«r 


add. w 


dl.d3 


; Y*a2g+r 


add.w 


di,d3 


; Y**2g>r 


add.w 


dl.d3 


; Y+=2g+r 


asr.w 


%4,d3 


; Y»«4 


add.w 


dl,d3 


r y+»2g+r 


move.w 


d3.&AY 


; AY»Y is 10(16) bit 


endm 







macro 








RGB2UV 


& A'J « &AV 






dO - r. 


d2 - b. d3 


- Y, dl - O/V 




add.w 


d0,d0 


; r is 9(16) 


bit 


add.w 


d2.d2 


; b is 9(16) 


bit 


asr.w 


vl.cU 


; Y is 9(16) 


bit 


move.w 


d2,dl 


; U=b 




sub. w 


d3,dl 


; U=b-Y 




move.w 


dl.fcAU 


; AO»0 




move.w 


d0,dl 


; V»r 




sub.w 


d3,dl 


; V=r-Y 




move.w 


dl,&AV 


; AVaV 




endm 
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if 4TY££{ • seg ' ) * ' UNDEFINED* then 

3*9 fcaeg 

•r.di« 



RGB2YUV2 



9d0l 
3do2 



0do3 



FUNC 

link 
movem. 1 



move. 1 
move. 1 
move. 1 
move. 1 
move. 1 
asl.l 
add.l 
move. 1 
asl.l 
move.l 
asl.l 
sub. 1 
move. 1 
add.l 
rgb2y 
rgb2uv 
rgb2y 
empa. 1 
bit. 3 
adda.l 
move. 1 
add.l 
rgb2y 
cu^>a . 1 
blt.s 
adda.l 
cmpa. 1 
blt.w 



EXPORT 
a*. #0 

d4-d7/a3, ~(a7} 



SO008 
S000C 
SO010 
S0014 
30018 
♦2,d7 
a3.d7 
S001C 
•2,d4 
50020 
*2,d5 
d4,d3 
a3,d6 
d4,d6 
<a3)* 
(al)* 
<a3)* 
d6,a3 
«do2 
d5,a3 
»3,d6 
d4,d6 
<a3) + 
d6.a3 
«do3 
d5,a3 
d7,a3 
Qdol 



(a6) ,a3 
:a6) ,a0 
(a6> ,al 
(a6> .a2 
ta6) ,d7 



(a6) ,d4 
<a6) ,d5 



. <a0>* 
. (a2K 
, <a0)- 



(a0)< 



r.o local variables 
store registers 

pmspixnap 
Y=Yc 
U=UC 
VsVc 

fend 3 are a 

f end<<=2 

fend* rpm 

widtHJb=width 

width w b«a2 

incjbacolt 

cols«s2 

incjD-=widCh_b 

rowendspro 

rowend+ »width_b 

rgb2y<pm*4., Y**) 

rgb2uv(U++, v*+) 

rgb2y (pm+f, Y*+) 

rowend>pcn 

while 

pm*oinc_b 

rovend=pm 

row*nd+»width_b 

rgb2y ( pnv*.* , Y*+ ) 

rowend>pm 

while 

fend>prm 
while - 



movem. 1 


(a7)*,d4-d7/a3 


; restore 


unlk 


a6 


; remove 


res 




; return 


ENDFUWC 






macro 






FETCHY 


4 AY, *Y. &R. tC, &fi 




move . 1 


&AY, 6Y 


; Ye*AY+> 


add.l 


£Y,4R 


; RR**Y12 


add.l 


&Y,&G 


; GC+-Y12 


add.l 


&Y,tB 


; B8+-Y12 


endxn 






macro 






FIXOV 


4V, 4SP1, &SP2 




move.w 


&V,fcS?l 




clr.b 


&5P1 




andi.w 


*$3PFF,&5P1 




sne 


4SP1 




beat 


♦13.4SP1 




seq 


&5P2 
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or . b 


iSPl.&V 






and . w 


» art . a v 






swap 


&V 






move . v 


tV. &SP1 






w - *. . O 


air J 






andi . w 


■S3FFT, &SP1 






sne 


iSPl 






btst 


•13.L3P1 






3eq 


iSP2 






or .b 


&SP1. ffV 






and. w 


&SP2. iV 




• 


swap 


&V 






endra 








macro 






• 


OVERFLOW 


&A &B &SP1 &SP2 




• 


move . 1 


#SFF00FF00.&SP1 


; 3pl=maak 




move . 1 


&A. &SP2 


; 5p2=ovov (A) 


• 


and. 1 


&SF1.4SP2 


; sp2=o0o0 (A) 


* 


lsr.l 


»3, &SP2 


; Sp2s0o0o (A) 




ana . i 


&B, tSPl 


SplaOOoO (B) 


- 


or.l 


&SP2. &SP1 


; spl*OOCO ( BABA ) 




move . 1 


&A.&SP1 






or . i 


&B, 4SP1 






andi . 1 


wSf FOUrFUO. fcSPl 






DeQ. s 




if no overflow 




^, 1 — , . 

«ir .w 


&SP2' 


AKDsO 




FIXOV 


fc-A . fcSPl , fcSP2 


; AL overflow 




FIXOV 


&B, &SP1 . &SP2 


; Bl overflow 


VOK 










endm 








macro 








HKRGB 


&R, &C, &B. &ARCB 






lsl.l 


#8,&G 


GsGCGO (12) 




or.l 


&B,&C 


GsGBGB (12) 




move . 1 


&R# &B 


B"GR0R (12) 




swap 


&B 


BsOROR (21) 




move . w 


&G, 43 


BsORGB (2) 




swap 


tC 


G&GBGB (21) 




move . w 


&G,&R 


RaORCB (1) 




move . i 


&R, &ARGB 


•P.GB***rgb (1) 




move . 1 


«8. 4ARGB 


•RCB**=rgto (2) 




endm 








macro 






• 


DUPVAL 


fcVO. iVl 






move . w 


4V0 . fcVl 


vl=vO 




swap 


&V0 






move. w 


4V1 , WO 


dup vO 


• 


move. 1 


&V0 . tvi 


dup vl 




endm 








macro 








UV2RCB3 


&AU.&AV 
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dl - ra. 


d2 - ga, d** 


oa, 04 ■ 


■ rb. a5 - gc/51^. d6 - 








; d5»512 




cam jo 




; U=*AU+* 


add. w 


a2,d2 




; U is 10(16) bits 


•T.0V6 , V 


d2 , d3 


- 


; oa=U 


aaa. w 


d3 . d2 




; ga.2U 


dUU . W 


d3 , d2 




; ga=3U 


add . v 


d5, d3 




. Da+oii 


DUFVAL 






; ba=bb=8B 


asr . v 


#4.d2 




; ga=3U»4 


move . w 


&AV,dl 




; Vs«AV++ 


add. v 


dl.d2 




; ga*»V 


add. v 


dl.dl 




; ra - «2 


add. w 


dS.dl 




; ra*=512 


DUFVAL 


dl,d4 




; ra=rb=RR 


sub.w 


d2.d5 




; gbs512-ga 


DUPVAL 


d5.d2 




; ga»gb«GG 



endre 



if &TYPE{ seg' ) ^'UNDEFINED' then 
seg &seg 
end if 



VUV2RGB2 FUNC EXPORT 



?S RECORD 8 

pixmap DS.L 1 

Y DS.L 1 
U DS.L 1 

V DS.L 1 
area DS.L 1 
width DS.L 1 
COlS DS.L 1 

QJDR 

LS RECORD 0,DECB 

mc DS . L 1 

width DS.L 1 

fend DS.L 1 

count DS.L 1 
LSize EQU 
ENDR 

* 

aO - YO. al - Yl. a2 - U. a3 - v. a4 - ptnO. a5 - pml 
dC..6 - used. d7 - count 

link a6,#LS. LSize ; inc, width, fend and rowend are lac a 

movem.l d4-d7/a3-a5, - <a7 ) ; store registers 

move.l PS. pixmap ( a6 ), a4 ; pmO»pixmap 

move.l a4,a5 ; pml=pmO 

move.l PS.Y{a6>,aO ; YOsYc 

move.l aO.al ; Y1=Y0 

move.l PS.U(a6),a2 ; u=Uc 

move.l PS.VtaejtaJ ; v»Vc 

move .1 PS. area ( a6 ) , d7 ; £ endaarea 

lsl.l #2,d7 . £end««2 

add.l a4,d7 ; £end+-pmO 

move.l d7,LS.fend(a6) ; save fend 

move .1 PS. width ( a6 ) , d5 ; width»width 

move.l d5.d7 • count=width 
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3do 



asr . 1 

subq.l 

move . 1 

add.l 

add.l 

add. i 

move . I 

move . 1 

lsl.l 

add. 1 

add.l 

sub. 1 

(novo. 1 

UV2RG33 

FCTCHY 

FETCHY 

move . w 

lsr.l 

and. w 

lsr.l 

and. v 

lsr..l 

and. w 

lsr.l 

and.w 

lsr.l 

and.w 
Isr. 1 

and.w 

move. l 

or.l 

or. 1 

or.l 

or.l 

or. 1 

andi. 1 

one. s 

MKRCB 

MXRCB 

dtof 

adda.l 

adda.l 

adda.l 

exg.l 

move. 1 

cmpa. 1 

blt.w 



movent. 1 

unlk 
rts 

Oover move.l 
clr.w 



<?ok 



FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move . 1 

bra 



•l.d7 
*l.d7 

d7, ?S.widch(a6) 

d5.d5 

dS.al 

d5.d5 

d5. tS.vidch!a6> 

PS.colsia6) ,d4 

*2,d4 

d4,a5 

d4.d4 

d5.d4 

d4,LS. inc(a6> 
i&2)+ : <a3)- 

<aOU,d0.dl,d2,d3 

(al)*.dC.d4,d5.d6 

•$3FFF.dO 

*2,dl 

dO.dl 

*2,d2 

d0\d2 

*2,d3 

d0.d3 

#2,d4 

d0.d4 

• 2.d5 

dO.dS 

«2.d6 

d0,d6 

dl.dO 

d2,d0 

d3,d0 

d4.d0 

dS.dO 

d6,d0 

#SFFOOFF0O # d0 
Oover 

dl,d2,d3. (all* 
d4,d5,d6. (a5U 
d7,edo 

LS.incfaoi , a4 
LS.inciiS) . a5 
L5. width (a6),a0 
aO,al 

PS.widthfa6) ,d7 
LS.£end(a6) . a4 
Sdo 

(a7)*,da-d7/a3-a5 
a6 

d7, LS. count (a6) 
d7 

dl,d0,d7 

d2,d0,d7 

d3.d0,d7 

d4,d0.d7 

d5,d0.d7 

d6,d0,d7 

LS. count (a6) ,d7 

8ok 



count >>=l 

count -= 1 

save width 

width*=2 

Yl+swidth 

widch»a2 

save width 

inc=cols 

inc«=2 

pml*m mc 

C0ls«=2 

inc'now 2»cols-vidth bytes 
save inc 

uv2rgb[*0>*. *V**) 

add Ya to RGB values 

add Yb to RGB values 

dO=raask 

dl 8(16) bits 

dl masked 

d2 8(16) bits 

d2 masked 

d3 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

d5 3(16) bits 

dS masked 

dS 8(16) bits 

d6 masked 



; if overflow 
; save RGB* 
; save RGBb 
; while 
; pmO+sinc 
; pmi*»inc 
r YO* -width 
; Y1*->Y0 
' count swidth 

pmO<f end 

while 

restore registers 
remove locals 
return 
save count 
AND=0 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 
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EOTPUNC 



if iTYPEt ' 3eg* ) x ■ ONDEF I NED • 
seg &seg 



then 



endif 
CREY2Y ?UNC 



PS 

pixmap 
Y 

area 

width 

cols 



*do2 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

ENDR 



EXPORT 

8 
1 
1 
1 
1 
1 



dO - ww, dl - vOvl, d2 - v2v3, d3 
aO - pm, al - Y 



- xor, d4 - width, d5 - inc, d6 



rovend, 



link 


a6, #0 


; no local variables 


no ven. 1 


a4-d7, -(a/) 


; store registers 


move . 1 


PS.pixmap(a6 ) , aO 


; pmapixnap 


move . 1 


PS. Y(a6) ,al 


* Y-Yr 


move.l 


PS.area(a6) ,d7 


; f end = area 


add. 1 


a0,d7 


; fend+spm 


move.l 


PS. width (a6) , d4 


; width_b»width 


move . 1 


PS co 1 a t *.(s \ HS 


inc_bacols 


sub.l 


d*,d5 


; inOD-svidthJb 


rrove . 1 


*S7T7F7F*7P A\ 
* 9 t * 'f It f r t QJ 


; xor=S7F7F7F IT 


move. 1 


a0,d6 


; rowendapm 


add.l 


d4.d6 


; rovend* =width_b 


move. 1 


UOU.dO 


; ww»*pm 


eor*l 


d3,d0 


; ww is signed 


move.w 


d0.d2 


; d2av2v3 


asr. w 


#6,d2 


; d2=v2 (10 bits) 


swap 


d2 


• d2av2??-- 


move.b 


d0,d2 


• d2*v2v3 


ext .w 


•62 


v3 extended 


lsl.v 


#2,d2 


d2=v2v3 (10 bics) 


swap 


dO 


dOavOvl 


move.w 


d0,dl 


dlsvOvl 


asr .w 




dl=v0 (10 bits! 


swap 


dl 


dl»v0?? 


move.b 


dO.dl 


dl»v0vl 


ext .w 


dl 


vl extended 


lsl.w 


«2.dl 


dl=v0vl (10 bits) 


move. 1 


dl.(al>* 


•Y*dl 


move. 1 


d2.(al>* 


•Ysd2 


cmpa. 1 


d6,a0 


rowend>pm 


blt.s 


6do2 


while 


adda.l 


d5,a0 


pm*»inc_b 


cmpa. 1 


d7.a0 


f end>pn 


blt.s 


9dol 


while 


movent. 1 


(a7)*,d4-d7 


restore registers 


unlk 


a6 


remove locals 


res 




return 


ENDFUNC 






it &TYPE{ 'seg' UNDEFINED 1 then 




seg 


&seg 
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endi : 






Y2CR£Y 
* 


~UNC 


H*?ORT 






HECORD 






o i xma p 


DS . L 


i 








I 




h 6 i (j n - 


US . L 


1 




w i d c ii 


DS . L 


1 




cols 


DS . L 


1 












cu 


spare , 


dl - v43. d2 - v21, d3 - spare. d4 - width. d5 - inc. d6 


au 


- pm , a 1 


- Y 






link 


a6 . 10 


; no local variables 




movem. 1 


d4-d7, - (a7) 


; store registers 




move . 1 


PS . pixmap(a6 ) , aO 


; pm=pixjnap 




move . 1 


PS.Y(a6) . al 


; Y=Yc 




move. 1 


PS height i a6 ) ,d" 


; long height 




subq.l 


*1 ,d7 


. iiciynt - i 




move . 1 


PS.width(a6i ,d4 


; long width 




move. - 


PS. cols (a6i ,d5 


; long inc=cols 




sub. I 


d4.d5 


; inc-=width 




isr.i 


»2,d4 


; width>>=2 (read 4 values) 




subg. 1 


U.d4 


; width-=l 


9dol 


move . 1 


d4 , d6' 


; count svidth 


(Jdoi 


move . 1 


(ol) +,d0 


; d0=x4x3 




move. 1 


(al ) ♦ , dl 


- dl«x2xl 




move. 1 


#$01FF01FF,d2 


• d2»511 




move . 1 




• d3«511 




sub. 1 


d0.d2 


unsigned d2 




sub.l 


dl,d3 


unsigned d3 




lsr. 1 


#2,d2 




1 or- 1 

isr. i 


#2,d3 






move . 1 - 


d2,d0 






or. 1 


d3,d0 






an di . 1 


»$3F003FOO.dO 






bne. s 


9 over 


i£ no overflow 


(?ok 


lsl.w 


*8,d3 


d3*021O 




Lai. w 


♦ 8,d2 


d2*0430 




isr.l 


«8,d3 


d3=0021 




1 s 1 . 1 


*8.d2 • 


d2*4300 




or. ; 


d3 . d2 


d2=4321 




move . „ 


d2. (aO) - 


■ptnsd2 




dbf 


d6.8do2 


while -i!s--count 




adda . 1 


d5,a0 


pre* = inc.b 




dbf 


d7.«dol 


while -li*--height 




movem. 1 


(a7>*,d4-d7 


restore registers 




unlk 


a6 


remove locals 




res 




return 


(?over 


clr .w 


dl ; 


ANDsO 




FIXOV 


d2,d0,dl 


A overflow 




FIXOV 


d3,d0.dl 


B overt low 


• 


bra. s 


0ok 






ENDFUNC 








macro 








GGG 


&V,&SP1,&SP2,&AV 
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xove . 1 


kV,kS?2 


■ <;p"5 - n i n 5 




isi.i 


18. &SP2 


• ^P2-1020 

• 3r<- iv*u 




cr.l 


kV.kS?2 


; SP2=1122 




-eve . 1 


&V.4SPV 


; spi=cio: 




swap 


&SP1 


; SP1-C201 




rrave . w 


tSP2. tSPl 


; SP1=G222 




swap 


&SP2 


; SP2 = 22 11 




rr.ove . w 


&SP2.&V 


; VaOlll 




move . 1 


&V.4AV 


; *pm»V 




move . 1 


iSPl. iAV 


•pn\=SPl 




endm 








if &TYPEI' seg 1 ^'UNDEFINED* then 






sea 


&seg 












Y2GGG 
* 


rUNC 






PS 


RECORD 


8 




pi>rap 


DS.L 


1 




Y 


DS.L 


1 




lines 


DS.L 


1 




width 


DS.L 


1 




cols 


DS.L 


1 




• 


ENDR 






dO 


- v. d4 « 


' width. d5 - inc. d6 - count 


d7 - lines 


aO 

• 


- pm, al 


- Y 






link 


a6.#0 


no local variables 


» 


mo veto. 1 


d4-d7.-(a7] 


store registers 




move. 1 


PS.pixraap<a6) , aO 


pmapixmap 




move. 1 


PS.Y(a6).al 


YsYC 




move. 1 


PS. lines (a6) ( d7 


long lines 




subq. 1 


«l.d7 


lines-»l "* 




move. 1 


PS. width i a6 ) .d4 


long width 




move . 1 


PS.cols<a6J ,d5 


inc»cols 




sub.l 


d4.d*s 


inc-«width 




lsi.i 


«2.d5 


inc (bytes) 




lsr.1 


42. d4 


width»s2 




subq. 1 


•l.d4 


width-«l 


<?dcl 


move. 1 


d4,d6 


count »width 


■?do2 


move . 1 


(al)+.dO 


d0sxlx2 (10 bits signed) 




move . 1 


(al)*,dl 


dl»x3x4 (10 bits) 




move. 1 


•$02000200. d3 


d3»plus 




add.l 


d3.d0 . . 


d0sxlx2 (unsigned) 




add.! 


d3,dl 


dl 3x3x4 (unsigned) 




lsr.l 


#2,d0 


d0-xlx2 (10.8 bits) 




lsr.l 


•2,dl 


dl 3x3x4 (10.8 bits) 




oove.w 


#$3FFF,d2 


d2=mask 




and. v 


d2,d0 ; 


mask dO 




and. v 


d2.dl 


mask dl 




move.l 


d0.d2* 






or.l 


dl.d2 






andi. 1 


•$FFOOFFO0.d2 






bne. s 


eover 


if no overflow 


3ok 


GOG 


d0,d2.d3, (a0) + 






GGG 


dl,d2,d3. (*0)* 






dbf 


d6.*do2 


while -l!=--count 




adda.l 


dS.aO 


pm* s inc_b 




dbf 


d7.9dcl 


vhile -!!•--! ir.*f 
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movem . 1 

unlk 

res 

rlr.w 

f:xov 

FIXOV 
bra. w 



macro 
MXRGB2 

lsl. 1 
or. L 
move . 1 
swap 
move . v 
swap 
move . v 

andi . i 
and: . i 

move . 1 

add.l 

lsr.l 

move . 1 
sub. 1 
lsr.l 
add.l 

move . 1 
move . 1 
move. 1 
move. 1 

add.l 

sub. I 

move . 1 
move. 1 
move . 1 
move . 1 

sub. 1 

endm 



la?) * ,d4 -d? 
d6 

dC.i2.d3 
dl.d2.d3 
Sok 



«8, &G 
&B. kG 
&R.&B 
&B 

&G.&B 
&G 

&C, tR 

*sfffefefe.&r 
» s fffefefe , &3 

&R.4G 
&B.&G 
#1, 4G 

&B.&XX 
&R, kXX 
♦ i.&XX 
&3.4XX 

&R, ( &ARGB ) -» 
&G. ( &ARGB ) ♦ 
(&AACB) * 
tB, (&ARGB) * 

fit ROW, &ARGB 
^16,iARCB 

&R, ( &ARGB ) ♦ 
&G. (&ARG8) * 
&B, (&ARCB)- 
&B, (LARGB)* 

&ROW, &ARGB 



if &TYPEI * seg' ^'UNDEFINED' 

sea; laoq 
endif 



chen 



YUV2RGB3 
PS 

pixmap 
Y 
L" 
V 



FUNC 



RECORD 
DS.L 
DS.L 
DS.L 
DS.L 
2S.L 



EXPORT 

8 

1 
1 
1 
1 



restore registers 
remove iccala 
return 
A*O-0 

A overflow 
B overflew 



&R. &G, &B, iARGB. &ROW, iXX 



C=C0C0 (12) 
G=GBGB (121 
B=0R0R (12; 
B-OROR (21) 
B=0RCB (2) 
G-GBGB (21) 
R=0RC8 (1) 

1 bits for interpolation 
7 bits for interpolation 

G=RCBU) 

G*=RGB(2I 

G/-2 

XX=RGB(2) 
XX-»RGB(1) 

XX/a2 
XX* =B 

•RGB**srgb (1) 
•RCB*«-«rgb 11.5) 
'RGB*-** rgb /2l 
•RGB*+«rgo (2.5) 



•RC3**.rgb (1) 
•RGB*-*rgb (1.5) 
# RGB**=rgb (2) 
•RCB**=rgb (2.5) 



siiRsrmiTF swept fRin p ?m 
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width 
cols 



DS.L 
ZS . L 
ENDR 



;nc 

widen 

:end 

count 

row 

ISize 



9 do 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

EQU 

ENDR 



DECR 



aO - YO. dl - Yl. a2 - U, a3 
d0.-6 - used, d7 - count 



link 
movem . 1 



.1 
. 1 
.1 
.1 



move . 
move, 
move . 
move . 
move . 1 
move . 1 
move. 1 
lsl.1 
add. 1 
move. 1 
move. 1 
move. 1 
asr. 1 
subq.l 
move . 1 
add.l 
add.l 
add.l 
move.l 
move. 1 
lsl.1 
move. 1 
add.l 
add.l 
add. 1 
add.l 
sub.i 
sub.l 
move. 1 
UV2RGB3 

TETCHY 
FETCHY 

move. v 
lir.l 
and. v 
lsr.l 
and. v 
lar.l 
and. v 
lar.l 
and. v 
lsr. 1 



a6. »LS.LSize 
d4-d7/a3-a5.- 



(a7) 



PS.pi>anap(a6) , a4 
a4.a5 

PS.Y(a6) ,a0 
aO . al 

PS.U(a6) , a2 
PS.VU6) ,a3 
PS.area<a6) ,d7 
#2.d7 
*4,d7 

d7,LS.fend(a6> 

PS.width(a6> ,d5 

d5,d7 

#l,d7 

• l.d7 

d7, PS. widch (a6) 

d5.d5 

d5,al 

d5,d3 

d5,LS. width (a6) 
PS.col»u6) ,d4 
*2.d4 

d4,LS.rov<a6) 

d4.a5 

d4,a5 

d4,d4 

d4.d4 

d5,d4 

d5,d4 

d4,LS.inc(a6) 
(a2>*. (a3) + 

(aO)*.dO,dl.d2.d3 
(al)o,d0.d4,d5,d6 

#$3rFT,dO 

*2,dl 

dO,dl 

»2.d2 

d0,d2 

#2,d3 

d0,d3 

#2,d4 

d0,d4 

-?.d5 



V. a 4 - pmO . a 5 - pml 



inc. width, fend and rowend are loca 
store registers 

ptnO«pixmap 

pmlspnO 

YOsYc 

Y1=Y0 

U=UC 

V«VC 

fend= area 

fend«s2 

fend* = pro 0 

save fend 

width*width 

count -width 

count >>«1 

count -»1 

save width 

width* =2 

Yl**width 

width - s2 " 

save width 

inc»cola 

inc«s2 
•new save row 

pml-*=inc 
■MEW prol*ainc 

cols«s2 
•NEW C0ls*s2 

inc now 4* cols -width bytes 
•NEW inc now 4 'cols-width bytes (wid 
save inc 

uv2rgbCU*+.*V*-0 

add Ya to RGB values 
add Yb to RGB values 

dOsnask 

dl 8(16) bits 

dl masked 

d2 8(16) bits 

d2 masked 

dO 8(16) bits 

d3 masked 

d4 8(16) bits 

d4 masked 

9U6> bits 



QiiDCTiTinT cucrr /dim c ic\ 
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9over 



and.w 
isr. 1 
and.w 

rr.cve . 1 
:r. 1 
zc . 1 
cr .1 
or. 1 
or.l 
andi . 1 
bne.w 

MKRGB2 
KKRGB2 
dbf 

adda. 1 
adda . 1 
adda. 1 
exg. 1 
move. 1 
cmpa . 1 
blew 

movent . 1 

unlk 

res 

move . 1 

clr .w 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move . 1 

bra 

ENDFUNC 



dO.dS 

• 2.d6 
d0.d6 

dl.dO 
d2.d0 
di.dO 
d4.d0 
dS.dO 
d6.d0 

• SFF00FF00,<10 
9over 

dl,d2.d3. a4. LS. rov(a6l .dO 
d4.d5,d6.a5. LS.row<a6) . dO 
d7 , 9do 

LS. inc(a6> , a4 
LS.incta6),a5 
LS.widthlaS) , aO 
aO.al 

?S. width <a6) , d7 
LS. fend(a6) . a4 
9do 

<a7)*.d4-d7/a3-a5 
a6 

d7 , LS. count (a6) 
d7 

dl.d0,d7 
d2.d0.d7 
d3.d0.d7 
d4.d0.d7 
d5.d0.d7 
d6,d0.d7 
LS . count ( a6 ) » d7 



d5 masked 

do 8(16) oi:s 

d6 masked 





macro 






FETCKY2 


iAY. ii, iR. iC. 




move . 1 


iAY.iY 




asr .w 


• 2.&Y 




swap 


&Y 




asr .w 


»2.&Y 




swap 


iY 




add.l 


ty. tR 




add. 1 


iY.&G 




add.l 


&Y.4B 


• 


andm 






macro 






OV2RGB4 


&AU. fcAV 


• 


move. w 


&AU.d2 




and.w 


#$03FF,d2 




move. 1 


(a6.d2.W8) ,d3 




move. 1 


d3.d6 




move . 1 


4(a6.d2.w»8) .d5 




move . w 


fcAV'.dl 



if overflow 

: *new save RCBa 
.••NEW save RGBb 

while 

pm0*sinc 

pml*=ir.c 

Y0*=width 

Y1<->YC 

count =width 

pn0<f end 

while 

restore registers 
remove locals 
return 
save count 

ANDaO 

A overflow 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



y is -129 to -127 

RED. Get ( Y* 2V ♦ 312) for Red = (Y * 
GREEN. Get (Y ♦ (S12 - (6U/16)) - V) 
BLUE. Get IY * <2U ♦ 512) for Blue * < 



BLUE. Get (2U - 512 )/4 for Blue - (Y - 

Duo for second pair 

GREEN. Get (512 - (6U/16M/4 for Cree 
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move . w 


dl,d4 


asr . v 


*2,dl 


sub. v 


dl.dS 


move . v 




swap 


d5 


move . w 


d2.d5 


move . i 


d5,d2 


and. v 


*S03FF,d4 


move . 1 


(a6.d4.w«8) .d4 


move . i 


d4,dl 


endm 
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; GREEN. Gee (5L2 - (eU/16) - VW4 tor 

;Oup tor second pair 

;REO. Get <2V * 512 >/4 for Red « IY . 



MKRC32SUB FUNC 



EXPORT 



MKRGB2 
MKRG62 
rca 



dl.d2,d3.a4.d7,d0 
d4,d5,d6.a5,d7,d0 



•new save RGB* 
-NEW save RGBb 



ENDFUNC 

OVERSUB FUNC 

move . 1 
or.l 
or.l 
or.l 
or.l 
or.l 
andi. 1 
bne. s 
9ok rta 
9 over move.l 
clr.w 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
FIXOV 
move. 1 
bra 

ENDFUNC 
UV2RCB4SUB FUNC 
UV2RGB4 

res 

ENDFUNC 
FETCKY2SUB FUNC 

FETCHY2 

FETCHY2 
rts 



EXPORT 

dl,dO 
d2,d0 
d3.dfl 
d4.d0 
dS.dO 
d6.d0 

•SFFOOFFOO.dC 
9 over 

d7,-(sp) 
d7 

dl.d0.d7 
d2.d0.d7 
d3,du.d7 
d4.d0,d7 
d5.d0.d7 
d6.d0.d7 
(sp)^.d7 
9ok 



EXPORT 
U2)+, <a3)o 

EXPORT 

<a0)*,d0,dl,d2.d3 
Ial)*.d0.d4.d5,d6 



if overflow 

save count 
AND«0 

A overflow* 
B overflow 
A overflow 
B overflow 
A overflow 
B overflow 
restore count 



uv2rgb(»U^. »V**> 



add Ya co RGB values 
add Yb co RGB values 



ENDFUNC 



if frTYPE ' ' «eg • > * • '.TfTOtriKro* "hen 
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seg 


iseg 






end i i 






• 


TUNC 


EXPORT 




?5 








Table 


DS. L 


1 




pixmap 


DS.L 


I 




Y 


DS . L 


1 




U 


DS . L 


1 




\r 








area 


DS.L 


i 




width 


DS.L 


1 




cois 


DS. L 


1 




* 


ENDR 






LS 


RECORD 


0, DECR 




inc 


DS . L 


1 




w idt h 


DS . L 


1 




tend 




1 




c ount 




i 
i 




row 


pi c 1 






L3,ize 


EQU 








ENDR 








aO - YO . 


ai Yl, a* u , a j v, a^ 






dO . . 6 - 


used. d7 - count 






1 ink 


» £ arc rCi«A 

ao » VLo . ubize 


i n * wi/irh £#nd and rowend axe 




movem. 1 


a 4 -a / / a«i -aa , - i a / ) 


a ^ ^ i~i i ■ f* A ^ V 




move. 1 


PS.pixznap(aS) , a4 


; pcrtO«piMtiap 




move. 1 


a4,a5 


pnil -pntO 




move . 1 


PS.Y<a6) , aO 


• Y0«Yc 




move . 1 


aO . al 


• YlaYO 




move. 1 


PS . U(a6> , a2 


* UaUC 




move. 1 


PS. V(a6 ) , a3 


VaVC 




move . 1 


PS . area t ao i » d7 






Isl. 1 


♦2 , d7 


iend<<=2 




add. 1 


a4 . d7 


tend*»pnt0 




move . 1 


d7 , LS. fend(a6> 


save fend 




move . 1 


PS . width (a6 ) . d5 


widthswidth 




move . 1 


d5 . d? 


count =wxdth 




asr. 1 


• l.d7 


counc»»l 




subq . 1 


#l.d7 


count -»1 




move . 1 


d7 , PS. width (a6 > 


save width 




add.l 


d5,d5 


width»»2 




auu . X 


d5 al 


Yl**widch 




add.l 


ds!d3 


• width* , a2 




move. 1 


d5.LS.width(a6) 


save width 




move. 1 


PS,cols<a6).d4 


inc -cols 




lsl.l 


#2.d4 


inc«=2 




move. 1 


d4,LS.row(a61 


•NEW save row 




add.l 


d4.a5 


pml+siac 




add.l 


d4,a5 


•MEW pml*«inc 




add.l 


d4.d4 


cols*»2 




add.l 


d4,d4 


•NEW cols»»2 




sub.l 


d5,d4 


inc now 4 •cola-width bytes 




sub.l 


d5.d4 


•NEW inc now 4-cols-width bytes 




move. 1 


d4, LS. inc(a6) 


save inc 




T,3»o . 1 
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move . . 
move . 1 
move . i 
JV2RCB4 

FETCHY2 
TETCHY' 2 



a6. - i sp) 
LS.row(a6) ,-d7 
?S. Tablet a6 i . ao 
<a2)*, (a3) ♦ 

ia0)«..d0.dl.d2.d3 
{al)«",d0,d4.d5.do 



; uv2rgbt # U*». 

; add Ya co RGB vaiues 
; add Yb co RCS values 



0ok 



©over 



move . i 
or . 1 
or .1 
or . 1 
or.l 
or.l 
andi . X 
one .w 

MXP.CB2 
MKRGB2 
move . 1 
move . 1 

dbf 

adds . 1 
adda.l 
adda.1 
exg. X 
move . 1 
cmpa . 1 
bit. a 

movero . 1 

unlk 

res 

move . 1 

clr.w 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

FIXOV 

move . 1 

bra 



dl.dO 
d2.d0 
d3.d0 
d4.d0 
d5,d0 
d6.dO 

»$F?OOFFOO,dO 
9over 

dl.d2.d3,a4,d7,d0 
d4,d5,d6,a5,d7,d0 

(sp)*,a6 

isp) *.d7 

d7 . ado 

LS. inc(a6) . a 4 
LS. inc(a6) . a5 
LS. widen (a6» . aO 
aO, al 

FS.width<a6> ,d7 
LS. Cend(a6) .a4 
9 do 

{a7>*,d4-d7/a3-a5 
a6 

d7, LS. count (a6) 
d7 

dl.d0,d7 

d2,d0.d7 

d3.d0,d7 

d4,d0,d? 

d5.d0.d7 

d6 , dO , d7 

LS. count (a6) .d7 

eok 



; if overflow 

•new save RGBa 
•NEW save RGBb 



while 

ptnO-sinc 

pml*3inc 

YO*swidtfc 

Y1<->Y0 

count -width 

proO<f end 

while 

restore registers 
remove locals 
return 
save count 

AHDaO 

A overflow 
B overflow 
A overflow 
3 overflow 
A overflow 
B overflow 
restore count 



EKDFUK: 



END 
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* Ai; rights reserved. 

* W::;;<:n ty : Adr i an Lev i s 



Analyse CLUT setup and pick appropriace 
YUV->RCB converter/display driver. Create 
any tables necessary. 



include <QuickDrav.h> 
include <Memory.h> 

define V_LEVELS 64 
define uV.LEVELS 16 

-define absvlv) ( lvl<C?*(v) : (v) ) 
■ define NewPo inter iper , type . size ) \ 
saveZonesGec2one( : ; \ 
SetZoneiSystemzone ( ) > ; \ 
it tnil==<pcr» ttypeJNewPtr (size) ) I ( ' 
Set Zone (Applic Zone! ) ) ; \ 
if tnil=*(ptr= (type)NewPtrt size) : ) I \ 
Set Zone ( saveZone) ; \ 
return ( Memory Er ror U ) ; \ 

) \ 

) \ 

Sac Zone (saveZone) ; 

cypedef struct ( 

char y. u, v: 
) YUV.Clut; 



unsigned char • 

CslourClut (CTabHandle clue) 

ir.c size. y. u. v, r. g. b. i; 
unsigned char • table ; 
YUV_C 1 u c • y uv_c lu t ; 

size** -clue ) ->ctSize; 

table- (unsigned char ^NevPtr <Y_Lr/ELS*UV_LEVELS*UV_LEVELS> ; 
yuv_cluc=(YUv_Clut • JNevPtr (size # sizeof < YUV.Cluc ) ) ; 

f or t i =0 ; i< = size; i++ ) { 

r>< ccluc ) ->ctTablefi) ,rgb.red>>8 ) -128; 
g-«( ( # elut ) ->ct Table [i) . rgb.green>>8 > -128; 
b= ( i • c luc ) - >crrable ( i 1 . rgb . blue»e ) - 12 8 ; 

yuv.cluclij .y* (306T ♦ 601«g ♦ 117«b)»10; 
yuv cluclil.ua (512 # r - 429«g - 83«b)>>10; 
yuv_cluc(il .va (-173*r - 339*g ♦ 312*b>>>10; 

) 

£or<y=-Y_LEVELS/2;y<Y_LEVELS/2-l;y**> 
f o r t u = - UV _ LEVE US / 2 ; u < UV_ LEVELS / 2 - 1 ; u ♦ * ) 
for t v» - { JV_ LEVELS/ 2 ; v<UV_ LEVELS/2- 1 ; v** ) ( 

int index, error , error2 . points , Y # U, V; 
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Ysy<<4; 
U = u < < 5 ; 
Vav< <5 ; 

indexrO; 
error=131072; 
error2=131072; 
poincs=0: 

ioi { i=0; i<=size: i**) ( 
inc pcssO, err=0; 

if (yuv_clut[i) .y*=Y && yuv.cluc ( i ] .y<Y*16) 

err*=abav<yuv_ciut [i] .y-Y) ; 

if (yuv.clut I i J .u>«U && yuv.c luc I i J . u<U*32 i 
pcs*=l; 

err*-=Absv(yuv_cluc [i] .u-U); 

if (yuv_clut[i) .v>=V && yuv.clut ( i] . v<V*32) 
pcs+sl; 

err*=abav(yuv_clut [ i) .v-V); 

if (pc3>poincs II (pcaaspoincs && err<errorH { 
error=err; 
index* i; 
poincs»pt»; 

) 

) 

i=t (yfc0xlF)«8> |(<u&0xF>«4) I (v&OxF) ; 
cablet j. J » (unsigned char) index; 

) 

DisposePtri (Ptr)yuv_clut ) ; 
return cable; . 



cypedef union ( 

long pixel; 

unsigned char r?b[4]; 
■ Pixel; 

unsigned long * 

ColouxCluc (CTabHandle clue) 

long size, y. u. v, r, g. b. ro, go, bo.i; 
Pixel -cable; 

sizes I •clut ) ->ctSize; 

cable. (Pixel • ) NewPcr(Y_LEVELS*UV_LEVELS*uv_LEVELS»sizeof ( long) > ; 

f or (y ■ - Y_LEVELS / 2 ; y<Y_LEVELS/ 2 - 1 ; Y++ > 
for <u»-UV_L£VELS/2 ; u<UV_LEVELS / 2 - 1 ; u** ) 
for(vs-W_LEVELS/2;v<OV_LBVELS/2-l;v**) { 

Pixel px; 

long base, dith; 

r a 32768L ♦ (ty«9) ♦ 1436L*u «2); 

g » 32768L ♦ Uy«9) - 731L*u - 352L*v «2); 

b - 3276*L ♦ ((y«9) ♦ 1815L*v «2); 

rsr<O?0:r>65534?63534;r; 
g*g<0?0 :g>65534 765534 : g; 

t=b<0?0:b>65534??5534:b; 
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ro=r%X3107; r*r/13107 ; 
go=gU3107 ; g=g/13l07] 
bosbli3107; b=b/13107; 

base*215- ( 3 5»r-6'g*b) ; 

dith = base-< ro>2621?36:0)-(go*7853?S:0) - <bo>104 84 U • 0) - 
px. rgb(O) =dich-: = 215?235:dich; 

dith=base- ( ro>5242?35 : 0) - lgo>104 84?6 :0) - lbo>262m • 0) ■ 
px.rgb[l] =dichr=2l3?235:dich; 

dithsbase- (ro>7863?3£:0>- ;go>2621?6:0) - 'bo>5242 ? 1 : 0 J ; 
px.rgb[2] =dich=»215 ?2 55 :dith; 

dith=base- ( ro> 10484 ?3 6:0) - <go> 524276: 0) - <bo>7863*»i • 0) * 
px.rgb(3]=dith=*21S?255:dith; 

i«< (y&0x3Fl<<8» I ((u40xTi<<4) I (v&OxF) ; 

cable(i) .pixel=px. pixel; 

j 

return (unsigned long* ) cable; 



cypedef struct ( 

iong red. green, blue; 

) RGBError; 

OSErr ColourClut ( Pixel ••table) 

{ 

long y, u, v, r, g, b, i; 
RGBError •err? 
THz saveZone; 

NewPointert -cable. Pixel*, Y_ LEVELS* UV_ LEVELS • uv_ LEVELS 'sizeof (long) ); /• 64k ta 
NewPointerferr, RGBError*, Y__ LEVELS •UV_ LEVELS *UV_ LEVELS* sizeof (RGBError) ) ; 

for ( i = 0; i<4; i**) 

f o r ( y a - Y_LSVELS / 2 ; y < Y_LEVELS / 2 ; y * * ) 
for (u=- UV_ LEVELS/ 2 : u<UV_LEVELS/ 2 ; u*+ ) 
for(v=-U\'.LEVELS/2; v<UV.LEVELS/2; v^^) { 

RGBColor src. dst; 

iong index. in; 

:ndex*< (yi0x3F)«8> I < <ufc0xF)«4) ( tviOxF) ; 

r s 32768L ♦ ( <y«9) * (1436L*u) «2>; 

g a 32768L ♦ <(y«9> - (731L*u) - (352L*v) «2); 

b s 32768L * Hy«9> «- U815L«v) «2>; 

If (i>0) ( 

r - aerr ( index J. red? 
g-serr [index J .green; 
b- «err( index J .blue ; 

) 

src.re<Ur<0?0:r>65534?65334 : r; 
src. green»g<0?0:g>65534 765534 :g; 
src.blueab<0?0:b>65534 765534 :b; 

f • r a b 1 e * { in*i*r) . r?bf i J =• 'unsigned rh?.r w Tcl?r2 In^er '^srr ' • 
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lndex2Colcr< < 'cable) [index! .rgi(i| . idst) ; 
err ( index) . red=dst . red-arc . red; 
err ( index! ,green»dst . green- src green; 
err ( iniex) .blue=dst . blue-arc . blue; 

OisposePtr i I Pit ) err ; ; 
return (noErr : ; 



) 



typedef struct ( 

snort pel [2] ; 
) Pixl6; 

lypedef struct { 

unsigned char pel [4); 
) ?ix8; 

*define YS . 64 
♦detine UVS 32 

OSErr Colour8(Pix8 ••table) 

long y. u, v. r, g, b. i; 
RGBExror *err; 
THt aaveZone; 

NewPointerl -table. Pix8* , YS'UVS-UVSMizeof (Fix8) ) ; /• 128k table •/ 
NewPoincer (err , RGBError * , YS*UVS'UVS» aiteof ( RGBError ) ) ; 

fortiaO; i<4; i**) 
for(y=-YS/2;y<YS/2;y«-> 
for(u--UVS/2;u<UVS/2;u*+> 
for(v*-UVS/2; v<UVS/2;v*+) { 

RGBColor arc. dst; 

long index; 

index=(y<«10) I ( (u&0xlF>«5) I (v&OxlF) ; 

r = 22768L * ( (y«10) «■ U435L # u) «1>; 

g 3 32768L - i (y«10> - (731L'u> - (252L'vl «1) ; 

b a 32768L * iiy«10i * (1815L*vi «li ; 

it U>0> ( 

r-=err(32768*index) .red; 
g-s'err ( 327 68*index! .green; 
b-=eri I 32768*index) .blue; 

) 

3 rc.red=r<0?0:r>65534?€5534:r; 
3rc.green=g<0?0:g>65534?65534:g; 
src. blue*b<0?0:b>65534 763534 :b; 

(-table) [32768*index).pel{i] = <unaigned char ) Color 2 Index ( fc.rc) ; 
lndex2Colorl ('table) [ 3 27 6 8 «■ index) ,p«lUI .tdst) ; 

err 1 3 27 6 8+ index) . red*dst . red-src . red; 
err[32768~index) .greenndst. green- src. green; 
er r [ 3 27 6 8* indax) . blue«d»t . blu«-src . blue ; 

) 

DisposePtrt (Ptr)err) ; 
return (noErr) ; 

) 
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OSE 



rr Co lour 16 ( Pixl6 



taole* 




y. u. */. 

•err: 
saveZone; 



g. b.' i; 



New?o;:.:er < *:able. ?) xlS* . YS*'JYS # 'JVS*sizeo£ ( Pixl6 > i ; /• 128k cable V 
NevPointer i err . RGBEr ror * . YS* r JVS # UVS*sizeof (RGBErrcr ) ) 

!cr(i=0; 1<2 : i*- ) 
:cr (y=-YS/2 ;y<YS/2 ;y**) 
fcr iu=-UVS/2 ; u<UVS/2 ; u«-«- ) 
:cr (V5-UVS/2; v<UVS/2;v**) ( 

RGBColor src. dst: 

long index; 

indexs(y<<10) I ( t ufcOxlF) <<5 J MviOxlF); 

r * 32768L * t (y«10) ♦ U436L*u) <<li; 

g = 32768L * I ( y << 1 0 > - (731fu> - (352L«v) «1>: 

b = 32768L - t(y<<10) ♦ (19I5L-V) <<1): 

if (i>0) t 

r-=err 1 3 27 68* index) . red; 
g-rerr ( 327 68+ index) . green; 
b-serr ( 32768* index) . blue; 



src. xed=r<C?0: r>65534 765 534: r: 
src. green«g<0?0:g>6 5534 76 5534: g; 
src. blue»b<0 70: b>65534 765534 :b: 

dsc.reda src .red&OxF900; 
dst . greens src . green&CxFSOO: 
dst. blue* src .blue&OxF800: 



(•cable) [32768 + index] .pel t i) » (dst .red»l> I (dsc . green»6 ) I <dst .blue» 1 1 ) ; 

err [ 32768* index ) . redsdst . red - src . red; 

err (32768* index) . green»dst .green- src . green; 

err { 32768*index] .blue=dst . blue-src. bluer 



CisposePtr ( ( Per ) err ) ; 
return i noErr > ; 



« 



Boolean 

GreyClut (CTabHandle clut) 



Boolean result =t rue; 
int i, size; 



siie«(*cluc) ->ccsize; 

for ( i=0; iosize 4& result ;i**) ( 



int r,g,b; 



rs ( -clut ) ->ccTablei i] .rgb.red; 
g«t»clut)-><:tTable(i) .rgb. green; 
b= (*clut)->ctTable[ij .rgb. blue; 



results (r==g && g=sb) ; 
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:e:urn result; 
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/ 

Bits3.h: fast bit read/write definitions 



buf.use define scacic variables 

buf_vimt initialise vars for write 

buf.nnic initialise vars fcr read 

buf_set sec current bit 

buf.get gee current bit 

buf_winc increment write buffer 

buf_rmc increment read buffer 

buf.size fullness of buffer in bytes 

buf_£lush flush buffer 

User defined macro/ function buf_over muse be defined in case of buffer overfla 

cypedef struct ( 

unsigned long *buf; 
union { 

unsigned long mask; 

long bno; 
) index; 

unsigned long *ptr. data* size; 
} Buffer. *Buf; 

•define buf.vinit (buf > \ 

buf ->index.mask=OxB0O0OO0O; \ 
buf ->ptraibuf ->buf [OJ ; \ 
buf->dataaO; 

fdefine buf.rinit ( buf ) \ 
buf -> index. bnoaO; \ 
buf ->per=&buf ->buf (OJ ; 

^define buf_set(buf) \ 

buf->data la buf -> index. mask; 

'define but.get(buf) \ 

0! = (bui->data k { l<<buf-> index. bno) ) 

■define bu f. wine (buf ) \ 

if (buf->index.mask==l) { \ 
*buf->ptr=buf ->data; \ 
buf -xlata»0; \ 

buf -> index. mask>0x80000000; \ 
buf->ptr+*; \ 
} else buf -> index. mask >>? 1; 

•define bu ferine Ibuf ) V 

if ( - - (buf -> index. bno) <0 ) { \ 
buf->data=*buf->ptx**; \ 
buf -> index. bno»31; \ 

); 

/• buf.aize only valid after buf .flush 
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derir.e bur.size (buf ) \ 

(unsigned char buf->pcr- (unsigned char • > tbvt ->buf (01 

define buf_f lush ( buf J \ 

if i tuf -> index. mas Jc! =0x80000000) { \ 
but - >daca I =buf -> index. maaK- i ; \ 
"buf - >pcr=but - >data; \ 
tuf ->pcr ; \ 

) 
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63000 Bjc buffer code (Bits?..h) 



Macros : 

buf _winir. 
buf_rinit 
buf_sec 
buf .get 
bu f _w i nc 
buf _rmc 
buf _f lush 



iptr. idata, SimasJc&buf 
&ptr. &bno. &buf 
tdaca, tmask 
idaca. ibno 
iptr, tdata. Lmask 
iptr. &data, t index 
&ptr, idaca, &mask 



macro 
buf _winit 

move . 1 
move. 1 
clr.l 



iptr. &data, Uias^ ibuf 

•$80000000, ynas* ; maskslOO.. 

ibuf.fcpcr ; per=buf 

tdata ; data-0 



endin 






macro 






buf_rinit 


&ptr. ibno, &buf 




clr.b 


&bno 


; bno»0 


move . T 


ibuf .iptr 


; pcr»buf 


endm 






macro 






bu:_set 


idata, Unas* 




cr.l 


tmask. tdaca 


; data !» mask 


endm 






macro 






bu£_get 


4 data. &bno 




subq.b 


#l,&bno 




best 


ibno, &data 




eiidm 






macro 






buf_winc 


&ptr, &daca, ixnas* 




lsr.l 


• U&masJc 


; mas)t>>«l 


bne. s 


Pcont 


; if non-rero continue 


move. 1 


&daca, t&ptr) * 


; *ptr**=daca 


clr.l 


tdata 


: datasO 


rrcve . 1 


>*S?C000OC0. 'mas* 


; PlSStCTlOO . . . 
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en dm 



nacro 




buf.r mc 


ipcr , idata, &bno 


cnrpi.b 


4i6.&bno 


bge . 5 


9cont 


swap 


tdata 


move . w 


uptrl + .&data 


add.b 


#16 , &bno 


9cont 
* 




endm 





macro 
buf_f lush 

rnrp . 1 
beq. s 
move. 1 



&ptr,&data, Unas* 

*$80000000,&ma3k 
3 c one 

&data. (&ptr) > 



data= # ptr** 
bno*« 16 



mask-8000000? 

it buffer empcy continue 

■pcr***data 



endm 



tt /run r 
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Extra fas* Backvard\ convolver 

New wavelet coeffs : 3511, 121, 11 

Optimized for speed: 
dirn * raise 
src/dst octave == 0 



-define BvdSOi addr 0. dAG. dAH. dBH) \ 
v= # ( shore • :addrO; \ 
dAC» -v.- \ 
dAH= v; \ 
dBHs V«l; \ 

■dofir.e BvdSl t addr 1 . addrO . dAG . dAH. d£H) \ 
vs # (sncrt vaddrl; \ 

dBH** v>>l; \ 
dAG*« v* ( vs«v<<!) ; \ 
dAH- - v* I vs<<=1 ) ; \ 
•(short • )addrO-dBH»l: 

tdefine Bwd2 ( addr 2 . dAG , dAH , dBC , dBH ) V 
vs • ( short • ) addr 2 ; \ 

dBC- -v; \ 

dBH= v; \ 

dAH* = v*tV3sv<<l); \ 

dAG** v*(vs<<al); 

•define Bwd3 1 addr 3 . addr 2 , addr 1 . dAG , dAH . dfiG . dBH ) \ 
v=-( shore ')addr3; \ 
dAH* * v; \ 
dAG* = v; \ 

dSG* = v*(vssv<<1): \ 

dBH- s v ;vs<<-1 > ; \ 

•< short * ) addr I* (dAH-1) >>2 ; \ 

•tshort • ) addr 2 s tdAG-1) >>2 ; 

wdeiine BwdO ( addrO . dAG . dAH. d3G . dBH ) \ 
va» (short *)addrO; \ 
dAGs -v; \ 
dAH= v; \ 

dBH*= v*(vs»v<<1); \ 
dBG*» v*(vs<<»l); 

•define Bwdl ( addr 1 . addrO . addr 3 , dAG , dAH , dBG , dBH ) \ 
va* {short Maddrl; \ 
dBH+= v; \ 
dBG*= v; \ 

dAG*= v*(vs«v<<l>; \ 
dAH** v* <V3<<»1) ; \ 
•(short •)addr3a(dBH*l]»2; \ 
•(snort •)addrO-(dBG*ll>>2; 

»de t ire 2vdE2 ? addr 2 . iAC . dAH . 13H : 1 
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v=* (short *>addr2; \ 

dSHa vs=v<<i; \ 
dAH* s v[vj3V<<l); \ 
dAC*» V- (V3<<»1) ; 

-define Bvd£3 i addr3 . addr2 . addrl , dAG . cAH , dBH ) \ 
v=*(s^orc ';addr3; \ 

dAH* ■ v; \ 
dAG* = v: \ 

dBH* = v*(vs = v<<i); \ 
dBH-a V*tV3<<=l); \ 

•(short •) addrl* (dAH*l)»2; \ 
•(short •)addr2r(dAG*l)'»>2; \ 
•(short *)addr3=dBH>>l; 

-derir.e Bwd (base . end. inc) \ 
addrOsbase; \ 
addr3=addr0- (inc»2) ; \ 
3ddr2»addr3- ( inc>>2) ; \ 
addrlsaddr2- (inc>>2) ; V 
BwdSOfaddrO.dACdAH.dBH) ; \ 
addrl*sinc; \ 

BwdSltaddrl.addrO.dAG.dAH.dBH); \ 

addr2**inc; \ 

while (addx2< end) [ \ 

Bvd2(addr2.dAG,dAH,dBG,dBH> ; \ 

addr3**inc ; \ 

Bwd3(addr3,addr2, addrl, dAG. dAH. dBG. dBH); \ 
addrO*=inc; \ 

BwdO (addrO , dAG , dAH, dBG, dBH) ; \ 
addr lysine; \ 

Bwdl (addrl , addrO . addr3 , dAG, dAH. dBG, dBH) ; \ 
addr2*«inc; \ 

) \ 

BwdE2(addr2.dAG,dAH.dBH) ; \ 
addr3*=inc; \ 

BwdE3 (addr3, addr2, addrl, dAG, dAH, dBH) ; 

•define BwdS0r2 (addrO.dAG.dAH.dBHi \ 
va* (snort -)addrO; \ 
dAG= 0; \ 
dAHs vr \ 
dBH= v; \ 

■define BwdSlf2 (addrl, addrO. dAG. dAH. dBH) \ 
vs- (short •) addrl; \ 
dBH*= v>>2; \ 
dAG*» v? \ 
dAH-« v«l: \ 
"(shore *)addrOsdBH; 

•define Bwd2r2 { addr 2 , dAG , dAH . dBG , dBH ) \ 
v= * ( short • ) addr2 ; \ 
dBG- 0; \ 
dBHs v? \ 
dAH*« v; \ 
dAG+s v«l; 

#define Bwd3r2 (addr 3, addr2, addrl , dAG, dAH, dBG, dBH) \ 
v=* (short «)addr3; \ 
dAH*- 0; \ 
dAG* s v; \ 
dBG* a v: \ 
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dflH- = /<<!; \ 

•short -!addri^dAH>>l; . 

• short • i addr2»dAC>>l ; 

■define 3vd0r2 ( addrO. d*C.dAH. dBG< dflH) \ 
v. • : shore * : addrO; \ 
dAG a 0 . \ 
dAH= v: \ 
dBH-= v: \ 
dBG- = ✓ <<!; 

•define Bwd L r 2 ( addr 1 , addrO . addr 3 . dAG . dAH . dSC . dBH ) \ 
v=* ishort * I addrl; \ 
dBH* a 0; \ 
dBG- = v; \ 
dAG*s v; \ 
dAH - = v«l; \ 

•(shore v )addr3*dBH»l; \ 

* I short * ) addrO=dSG>>l; 

f define BwdE2r2 ( addr 2 . dAG , dAH . dBH ) \ 
v=« (short w iaddr2; \ 
dBH a v: \ 
dAH*= v; \ 
dAG*» v<<1; 

•define BwdE3r2 (addr 3. addr 2. addrl, dAG. dAH. dBH) \ 
v»* (short w iaddr3; \* 
dAH* = 0; \ 
dAG*= v; \ 
dBH -a v; \ 
dBH-* v<<1; \ 
♦(short •) addrl =dAH»l; \ 
•(short • >addr2=dAG»l; \ 
•(short *)addr3adBH; 

•define Bwdr2 I base. end. inc) \ 
dddrO=base; \ 
addr 3= addr 0- (inc>>2) ; \ 
addr2saddr3- ( inc»2) ; \ 
addrl=addr2-( inc>>2) ; \ 
BwdS0r2iaddr0.dAG.dAH.dBH); \ 
addrl* =inc; \ 

BwdSlr2iaddrl.addr0.dAG.dAH.dBH); \ 

addr2*2inc; \ 

while i addr2<end) ( \ 

Bwd2r2taddr2.dAG.dAH.dBG.dBH); \ 

addr3*=inc; \ 

Bwd3 r 2 ( addr 3 . addr 2 . addrl . dAG . dAH . d&G . dBH ) ; \ 
addrO+ainc; \ 

BwdOr2(addr0.dAG.dAH,dBG.dBH); \ 
addrl* =inc; \ 

Bwdlr2 (addrl. addr 0. addr 3 . dAG, dAH. dBC. dBH); \ 
addr2+=inc; \ 

) \ 

BwdE2r2(addr2,dAG,dAH.dBH) ; \ 
addr3*«inc; \ 

Bwd£3r2 (addr 3 . addr 2. addr 1 , dAG . dAH , dBH ) ; 

(•define BwdS0r3 ( addr 0. dAG. dAH. dBH) \ 
vs» (short •laddrO; \ 

dAG= 0; \ 
dAHa 0; * 
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d3H= v»l; \ 

•define 3vdSlr3 ( addrl . addrO . d*G , dAH, dBH i \ 
•;:•! short •» addrl; \ 
d3H*= v>>>; \ 
dAG** v: • 
dAH- - v; \ 

•(short •)addrO=dBH<<l; 

•deiine Bwd2 r 3 ( addr 2 . dAC . dAH . d£G . dBH ) \ 
v=M short *)addr2; \ 
dBG = Or \ 
d£H= 0; \ 
dAH* = v; \ 
dAG*« v; 

•define Bwd3r3 ( addr 3 . addr 2 , addrl, dAG . dAH , dBG.dBH) \ 
v*- (short *)addr3; \ 
dAH* a 0; \ 
dAG* = 0; \ 
dSG+s v: \ 
dBH-= v; \ 

•(short * } addr 1= dAH; \ 
•( short •)addr2«dAG; 

•define Bwd0r3 ( addrO , dAG* dAH. dBG. dBH) \ 
v:' (short •JaddrO; \ 
dAG« 0; \ 
dAH» 0; \ 
dBH*- v; \ 
dBG** v; 

tdefine Bwdlr3 (addrl , addrO, addr 3 * dAG* dAH, dBG. dBH) \ 
v? 1 (short •> addrl; \ 
dBH+» 0; \ 
dBG* = 0; \ 
dAG* = v; V 
dAH -= v; \ 

•(short »)addr3adBH; \ 
•(short -iaddrOsdBG: 

•define BwdE2 r 3 ( addr 2 . dAC * dAH . dBH ) \ 
v=« ( short * ) addr 2 ; \ 

dBH= v»l; \ 
dAH*« v; \ 
dAG*= v; 

*de£ine BwdE3 r 3 ( addr 3 , addr 2 , addr 1 , dAG , dAH , dBH ) \ 
v=*( short *)addr3; \ 
dAH** 0; \ 
dAG* s 0; \ 
dBH-» v; \ 
dBH -« v; \ 

•(short •)addrl»dAH; \ 
•(short •)addr2*dAG; \ 
•( short *)addr3»dBH«l; 

♦define Bvdr3 (base, end. inc) \ 
addrOabase; \ 
addr3=addr0- ( inc»2) ; A 
addr2saddr3- (xnc»2 ) ; \ 
addrl s addr 2- ( inc>>2) ; \ 
BwdS0r3(addrO,dAG.dAH.dBH) ? \ 
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addr 1*- inc ; \ 

3vdS;r3(addrl.addr0.dAG.dAH.dBH} ; * 

addr2* = ir.c; \ 

while < addr 2 < end) ( * 

Ewd2 r 3 I addr 2 . dAG . dAH . dBG . dBH ) ; \ 

addr2-«:nc: \ 

Svc3 r 3 : addr 3 . addr 2 . addr I . dAG . dAH . dSG , dBH ) ; \ 
addxO-r inc ; \ 

Bwd0r3(addr0.dAG.dAH.dBG.dBH) ; \ 
addr lysine: \ 

Bwdlr 3 ( addr 1 . addrO . addr 3 . dAG. dAH . dBG . dBH ) ; \ 
addr2*=inc; \ 

) \ 

Bwd£2r3 (addr2 . dAG. dAH. dBH) ; \ 
addr3*=inc: \ 

BwdE3 r3 ( addr 3 . addr 2 . addr X . dAG. dAH. dBH) ; 

extern void F ASTBACXWARD t char 'data, long incl. long loop!, long inc2, char '« nd 2J 
extern void HAARBACXWARD ( char -data, long incl. long loopl. long inc2, long loop^j 
extern void HAAKTOPBWD {'char 'data, long height, long width); 
/• extern void HAAJ0CT0P3WD(char 'data. long area);*/ 

void FasterBackwardtchar -data, long incl. long endl, long inc2, char -end2) 

1 register short v, vs. v3. dAG. dAH. dBG. dBH. inc; 
register char 'addrO. »addrl. *addr2. -addr3. -end; 
char •base; 

inc a incl: 

tor (base=data;base<end2;base*«inc2) ( 
end* base* endl; 
Bwd{ bate. end. inc) ; 

) 

> 

extern void TOPBWD(char # data. char "dst. long size.l. long size.O); 

void TestTopBackward( short *data,int size£2).int oct.src) 

{ 

int oct, area«size(0] •size(l)«l; 
short width=size(0)<<l; 

char •cop»area*<char »>data. • l«fx*width* (char *)data; 

tor (oct=oct.src-l;oct>0;oct — > { 

long cinc*2<<oct, cinc4=cinc<<2 . 

rinc=size(0]«occ*l. rinc4=rinc«2; /• col and row increments in c 

F A ST B AC KWARD ( (char ♦ )data. rinc4 , area- (rinc«l) . cine, left ) ; 
FASTBACKWARDt (char *) data. cinc4 .width- lcinc«l ) .rinc. top) ; 

FasterBac)cvard< (char Mdata, size[0]«3.area- (size(0]«2) . 2. left) » 
FasterBackward( (char * >data, 8.width-4. size[0)«l . top) ;•/ 
TOPBWD((char Mdaca, (char * )data. sizefOl , size[ 1) ) ; 

void TestBackvardidata, size, oct.src) 

short *data: 

int size(21. oct.src; 

( 

int oct. areassizelOl •size(l)«l; 

short width=size(0]«l; 

char -tcpsarea^fchar *>data. • l-f t^width* 'char *)data* 
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tor (cct =occ_src- 1 ; cct>»0 ; ccc - - ) i 

Icr.c cinc=2<<ccc. cinc4=cinc<<2 . 

r mc = size [0 1 <<oct* 1. rinc4=rinc<<2 ; /• col and row increments in c 

?3Ster5aclcvardl (char * >data. ri.nc*. area- trinc«l i . cine, left) ; 
"ascerBacicwardi :cnar • »caca. cmc4. width- (cinc<<i) . rinc. top) ; 

void 3ackvarcU511 (data. size, oct.src) 

short 'data; 

:nc size(2), cct_src; 

( 

inc oct. area=size[0J •siz«(l]<<l; 

short width=size(0)<<l; 

char 'topaarea-Hchar Ndata. * left awidth* (char Mdaca; 

f or (oct=oct_src- 1 ; oct>0 ; oct ) ( 

long cinc=2<<oct. cinc4=cinc<<2, 

rinc=size [0J<<oct*l, rinc4srinc<<2; /* col and row increments in t 

BACK3511 ( (char • ) data , r inc4 , area- I rinc<<l > .cine. left) ; 
BACK3511 ( (char *) data, cinc4 .width- (cinc<<l) . rinc, top) ; 

) 

BACK3 311V( (char • ) data, sire {0 }«3. area- I size (0 J «2) . 4, left) ; 
BACX3511H( (char • )data, 8 , width-4 . size (0] «1 . top) ; 
/• TOPBWDMchar *>dat*,(char • Jdata. size tl] . size{0] ) ; V 

} 
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680X0 3 S 11 Backward code 




coeifs ;9 s 


3 




become 2 5 1 


1 






' Jtlics* 




macro 








k addx 0 . idAG . &dAH . &dBH 


move . w 


UaddrO) , tdAH 


; dAH= • (shore • iaddrO 


move . w 


AdAH.&dAG 


; dAC=v 


neg . w 


idAG 


; dAGs -dAG 


move . w 


idAH.idBH 


; dfiHsv 


acd.w 


idBH. tdBH 


; dflH.v<<! 


endrn 






macro 






BwdScartl 


iaddrl . iaddrO . idAG. 4dAH. idBH 


move .w 


(&addrl) ,d0 


; v» • ( shore • ) addxl 


move . w 


dO.di 


; vs»v 


aar.w 


#l.dl 


; vsav>>l 


add.w 


dl. LdBH 


; dBH*« v>>1 


add.w 


dO . fcdAG 


; dAG* iv 


sub.w 


dO,&dAH 


■ dAH-av 


add.w 


d0,d0 


V«al 


add.w 


dO . 4dAG 


dAG~«2v 


add.w 


dO.dO 


V<<ml 


sub.w 


dO , &dAH 


dAH-s4v 


aar.w 


•l.fidSK 


dBK>>=i 


move . w 


&dBH. (AaddrO) 


•(short •laddrOsdBH 


endm 






macro 






BwdSven &addx2.&dAG,&d*H,&dBG,&dBH 


move. w 


Uaddr2),dO 


v«» (short Maddr2 


move . w 


dO,&dBH 


dBKsv 


move . w 


d0,4dBG 


dBGsv 


neg. w 


&dBG 


dBC=-v 


add.w 


dO # &dAH 


dAH+«v 


add.w 


dO,&dAG 


dAG*av 


add.w 


d0,dO 


2v 


add.w 


dO.fcdAH 


dAH*.v 


add.w 


dO.dO 


2v 


add.w 


dO.&dAG 


dAH*«v 


endm 
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iaddr3 . iaddr 2 , iaddr 1 . 4dAG , idAH , &d£G . idBH 



movea . 1 
move. 1 
asr. 1 
raovta . 1 
suba.l 
movea . 1 
sub*. 1 
movea . 1 



move . v 


{&addr3> .dO 


; v= • : shore • i addr) 


add. v 


dO.&dAH 


; dAH*=v 


add . w 


dO , idAG 


: dAG*=v 


add. v 


1Z , idSG 


; dBC*=v 


sub. w 


dO , idBH 


; CBH-=v 


add . v 


dO,dO 


; 2v 


add. w 


dO,&dBG 


; dBG*=v 


add • w 


dO.dO 


; 4v 


sub. w 


dO , idBH 


; dflH-s4v 


asr . w 


«2.&dAH 


; dAH»=2 


move . w 


idAH, (iaddrl) 


; -(shore •>addrl=dAH 


asr . w 


*2,&dAG 


; dAG»=2 


move . v 


idAC, (&addr2) 


; •(short *)addr2=dAG 


endm 






macro 








&addr2 , idAG. &dAH, &d3H 


move . w 


Uaddr2l .dO 


v=* (short - )addr2 


add. w 


dO.idAH 


dAH*»v 


add.w 


dO . idAG 


dAG*av 


add.w 


dO.dO ; 2v 


move. w 


dO , &dSH 


dBH-2v 


add.w 


dO,idAH 


dAJU«2v 


add.w 


dO.dO 


4v 


add.w 


dO,&dAC 


dAG*-4v 


endm 






macro 






BwdEnd3 


&addr3 , &addx2 , iaddrl . &dAG . idAH . idBH " 


move. w 


Uaddr3) ,d0 


v»* I short *)addr3 


add.w 


dO.&dAH 


dAH^sv 


add.w 


dO,&dAG 


dAG+=v 


i - 1 . . 

A. 9 A. . « 


*3,d0 


o.. 

W V 


sub. w 


dO.&dBH 


dBH-=8v 


asr . w 


*2,&dAH 


dAH»»2 


move . w 


idAH. (iaddrl) 


•(short • )addrUdAH 


asr . v 


#2.&dAC 


dAC>>«2 


move. w 


&dAG# (iaddr2) 


•(short •)addr2adAC 


asr .w 


•l.&dBH 


dBH» = l 


move . w 


idBH, (iaddr3) 


•(short • )addr3=dBH 


endnr 






macro 






Bvd 


tbase, tend, &inc 





ibase. aO 

tine. dO 

•2,d0 . 

a0.*3 

dQ,a3 

a3,*2 

d0,*2 

a2.al 



addrOsbase 

dO=inc 

d0»inc»2 

addr3aaddr0 

addr3-»<ine»2> 

addr2saddr3 

addr2-»(inc»2) 

addrl*addr2 
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suta 1 


dO . al 






a uQi i - I i nc > > * ) 


BwdSc ar c C 


a 0 hi d5 d" 7 






iWQjtdt u J 1 duull . QJ\\j . QAfl . GLDn t 




& inc • d 1 






addr 1-* = inc 


3wdSt art 1 


alt au . as i Uj . a ' 






bwast arc l ( addr! . addxQ . dAG , aAH, aBH ) 


duca . i 


& inc . a^ 






addr2 * = inc 


3"UL /cn 


32.d4.d5.d6.d7 






owatven i aaar < . uau . gam . asci . ajsn i 


adda . 1 


imc. a3 






addr3»=inc 


3wdOdd 


a3.a2.al, d4 ,d5 


d6 




BwdOdd ( addr 3 . addr 2 . addr 1 . dAG . dAH . dBC 


adda . 1 


& inc . aO 






addr0*»inc 


awdEven 


aC.d6.d7.d4.d5 






BwdEven < addr 0 . dBG , dfiH . dAG . dAH ) 


adda. X 


iinc, al 






addrl*=inc 


BwdOdd 


al.a0.a3.d6.d7 


d4 


d5 


BwdOdd ( addr 1 . addr 0 , addr 3 . dBG , dfiH . dAG 


adda. 1 


&inc,a2 






addr2«-»inc 


cmpa. 1 


a2 . &end 






addr 2 < end 


bgc.s 


ado 






while 


BwdEnd2 


a2.d4,d5.d7 






Bwd£nd2 t addr 2 , dAG * dAH . dfiH ) 


adda. 1 


imc. a3 






addr 3* « inc 


BwdEncU 


a3,a2,al,d4,d5,d7 




Bwd£nd3 (addr 3. addr 2. addr 1. dAG* dAH. dfi 



endm 



Bark2 


511 FUNC 


EXPORT 




?S 


RECORD 


8 




daca 


DS.L 


1 




inc i 


DS.L 


1 




endl 


DS.L 


1 




*.nc2 


DS.L 


1 




end2 


DS.L 


1 






END* 








link 


a6.#0 


; no local variables 




movem. 1 


d4-d7/a3-a5,-(a7) 


; score registers 




move. 1 


PS.incl(a6) ,d3 


; inc* inc 1 




move a . 1 


PS.data(a6) ,a5 


; base^data 


9 do 


move a . 1 


a5.a4 


• end ■ base " 




adda . 1 


PS. endl (a^) ,a4 


■ end+*endl 




Bwd 


a5.a4.d3 


Bwd < base , end. inc ) 




adda . 1 


PS. inc 2 (a6) , a5 


base*ainc2 




cnpa. 1 


PS.end2 (a6) ,a5 


end2>base 




blew 


9do 


for 




movem. 1 


ta7) *,d4-d7/a3-a5 . 


restore registers 




uni)c 


a6 


remove locals 




r* s 




return 




ENDFUNC 







macro 
BwdStartVO 



fcaddr 0 . fcdAC . tdAH , tdBH 



move. 1 
move . 1 
neg. 1 
move . 1 
add.l 



(iaddrO) , tdAH 
tdAH . 6dAG 
&dAG 

&dAH , &dBH 
&dfiH,&dBH 



dAH** { short *)addr0 

dAG«v 

dAG» -dAG 

dBKsv 

dBH=v<<l 



endnt 



macro 

BwdScartVl &addrl , 4 addr 0 . &dAG. 4dAH. idflH 
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move . * 




'/=* ( shore * ) addrl 


move . i 


dO.di 


VSsV 


asr . 1 


tl.dl 


7S3V> >1 


add. i 


dl . idBH 


d3H*= v > > 1 


add. I 


dO . idAC 


dAG«-sv 


sub. 1 


dO . idAK 


dAH-=v 


add. 1 


dO,dO 


v<< = L 


add.l 


dO , idAG 


dAG*=2v 


add. 1 


dO,dO 


•/<<■! 


sub. 1 


dO.&dAH 


dAH-=4v 


asr. 1 


# 1 , &dBH 


dBH>>ai 


add. w 


4d£H.&dBH 


shift word back 


asr. w 


# 1 , &dBH 


• dBH>>=l 


move . 1 


&dfiH. (iaddrO) 


* •(short # )addr03dBH 


endm 







macro 
BwdEvenV 

move. 1 
move . i 
move. i 



&addr2 . idAG.idAH.td3G, idBH 



ne<j, 
add. 
add, 
add. 
add 
add 
add 



endm 



macro 
BwdOddV 

move . 1 

add. 1 
add. 1 
add.l 
sub. 1 
add. L 
add. I 
add.l 
sub.l 

asr. 1 
lsl.w 
asr. v 
move. 1 
asr. 1 
lsl.w 
asr . w 
move. 1 

endm 



(&addx2> 

dO.&dBH 

dC&dBG 

&dBC 

dO . tdAH 

dO,SdAC 

dO.dO 

dO,tdAH 

dO.dO 

dO.tdAG 



dO 



vsM short -)addr2 

d£H«v 

dBG»v 

dBC.-v 

dAH*«v 

dAG*»v 

2v 

dAH**v 

2v 

dAH~sv 



4addr3 , &addr2 . &addr 1 , &dAG, tdAH . fcdBG.^dBH 
{ taddr 3 ) . dO ; v» • I short * ) addr 3 



dO.&dAH 
dO, idAG 
dO,idBC 
dO.idBH 
dO.dO 
dO, tdBC 
dO.dO 
dO,&dBH 

#2,&dAH 
*2,&dAH 
#2,&dAH 
tdAH, (&addrl> 
*2,fcdAG 
#2,4dAG 
#2,idAC 
&dAG, (&addr2) 



dAH*av 
dAG*»v 
dBC**v 
dBH-aV 
2v 

dBG*«v 
4v 

dBH-=4v 
dAH>>=2 

shift word back 
dAH>>s2 

•(shore •)addrl»dAH 
dAG»»2 

shift word back 
dAG»»2 

M short • )addx2=dAG 



macro 
Bwd£ndV2 

m?ve 1 



iaddr 2 , idAG . &dAH . &dBH 

'. iiddr? > . dO : ' short * J addr 2 
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out. • 1 


dO . &dAH 


dAH*=v 


at~t» . * 


dO.&dAC 


dAG**-/ 


aCC ■ . 


dO.dO 


2v 


xove . L 


dO . tdBH 


d3Hs2v 


acid . i 


dO.&dAK 


dAH»»2v 


adc . 1 


dO.dO : 


4v 


add . i 


dO . fcdAG 


dAG*=4v 


endm 






macro 






BwdEndV3 


&addr3 . 4addr2 . iaddrl . 4 dAG . &dAH . 4dBH 


move . 1 


(&addr3) .dO 


v=*< short • ) addr3 


add.l 


dO.&dAH 


dAH**v 


add. 1 


dO.&dAG 


dAG*»v 


lsl. 1 


#3.d0 


8v 


sub.l 


dO . &dBH 


dBH-=8v 


asr . 1 


#2.&dAH 


dAH>>=2 


.lsl.w 


#2,&dAH 


shift word back 


asr .u 


#2.&dAH 


dAH>>»2 


move. 1 


&dAH. (iaddrl) 


•(short *)addrl=dAH 


asr • 1 


#2.idAG 


; dAC»»2 


lsl.w 


»2.&dAG 


; shift word bacJc 


asr.w 


»2-.&dAG 


; dAG>>s2 


move. 1 


&dAC. (taddr2) 


; • I short • ) addr2«dAC 


asr. 1 


♦l.fcdBH' 


; dBH>>=l 


lsl.w 


"l.&dfiX 


: shift word bacJc 


asr.w 


#l,4dBH 


. dAH>»2 


add.l 


£dBH , fcdBH 


; dBH««l 


move. 1 


idBH. (&addr3) 


; •(short *)addr3cdBH 



ado 



endm 


macro 




BwdV 


&base,&end, &inc 


movea . 1 


&bas««aO 


move . 1 


& inc , dO 


asr. I 


*2.d0 


movea . 1 


a0.a3 


suDa . 1 


d0.a3 


movea. 1 


a3.a2 


suba . 1 


d0,a2 


movea . i 


a2.al 


suba . 1 


-dO,al 


BwdStartVO 


a0.d4.d5.d7 


adda . 1 


&inc*al 


BwdStartVl 


al.a0,d4,d3.d7 


adda . 1 


& inc, a2 


BwdEvenV 


a2,d4.d5.d6,d7 


adda. 1 


4 inc, a 3 


BwdOddV 


a3.a2.ai,d4,d5,d6,d7 


adda . 1 


i inc. a 0 


BwdEvenV 


a0.d6.d7,d4.d5 


adda. 1 


tine, a 1 


BwdOddV 


al.a0.a3,d6,d7,d4.d5 


adda. 1 


&inc.a2 


cmpa. 1 


a2.iend 


bgs.s 


9do 


BwdEndV2 


a2.d4,d5,d7 


adia.1 





addr 0» base 

dOsinc 

d0*inc>>2 

addri=addrO 

addr3-« f mc»2) 

addr2=addr3- 

addr2-s ( inc>>2» 

addrl*addr2 

addrl -* { inc>>2 > 

BwdStartO { addrO , dAG. dAH, dBH ) 

addr l**inc 

BwdStart 1 < addr 1 . addrO , dAG , dAH . dBH ) 
addr2+sinc 

BwdEven l addr 2 , dAG , dAH . dBG , dBH ) 
addr3*=inc . ^ 

BwdOdd ( addr 3 . addr 2 , addr X . dAG , dAH , dBG 
addrO*sinc 

BwdEven I addr 0 . dBG , dBH * dAG , dAH > 
addxl+«inc 

BwdOdd ( addr 1 . addr 0 . addr3 . dBG # dBH . dAG 
addr 2^ sine 
addr 2 < end 
while 

Bwd£nd2 < addr 2 , dAG . dAH . dBH ) 

addr2-*ir.s 
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5vdEndV3 



a3,a2.al.d4.d5.d7 



BwdEr.d3 (addr3.adcr2. addr 1 . dAG , dAH , dB 



en dm 



3ac*351iv 



FUNC 



EXPORT 



?S 

data 
xnci 
endl 
inc2 
end2 



RECORD 

DS.L 

DS.L 

DS.L 

DS.L 

DS.L 

ENDR 



link 
mo vem . I 



a6, 40 

d4-d7/a3-a5. 



■ta7i 



no local variables 
score registers 



move . 1 


PS . incl (a6 1 , d3 




inc=incl 


movea . 1 


PS.data(a6) ,a5 




basesdaca 


3do movea . 1 


a5,a4 




endsbase 


adda.l 


PS.endl(a6) ,a4 




end* =endl 


BwdV 


a5,a4,d3 




Bvdlbase, end. inc) 


adda. 1 


PS.inc2U6) ,a5 




base<*>*inc2 


cmpa. 1 


PS.end2(a6) .a5 




end2>base 


blew 

« 


0do 




tor 


mo vem. 1 


(a7)*.d4-d"7/a3-a5 


restore regiacers 


unlk 


a6 




remove locals 


rts 






return 


E2JDFUNC 








macro 








Bvdscartti 

* 


fcaddrR,&A,*C 






move. 1 


(fcaddrR)+,tA ; lHlG-Mlong *)addrR 


move. i 


fcA.dO ; A*1H1G, 


dO-lHlG 


move. 1 


fcA.fcC 


• AslHlG. 


dO.lHlG. C=1H1G 


add.w 


iA,dO 


■ A-1H1G. 


dO«lH2G, C=1H1G 


add.w 


d0. iA 


> A-1H3G. 


dO=lH2C, CslHIG 


add.w 


&A.dO 


• A=1H3C. 


d0=lH5G. C=1H1C 


swap 


&A 


■ A«3GH1, 


dO-lH5G. C-1H1G 


sub.l 


dO.iA 


■ A-AAAA, 


dO»lH5G, C=1H1G 


endn 








macro 








BwdCycleH 

• 


aaddrR, iaddrW, 4A. fcB. fcC 




move. 1 


(&addxR)+,iB 


• lHlC-Mlong *)addxR 


move. 1 


&B,dO 


• B.1H1G, 


dOslHlG 


add.l 


dO.dO 


- 8=1H1G. 


d0*2K2G 


move. 1 


d0,dl 


• B-1H1G, 


dO»2H2G. dl=2H2G 


add.l 


&B.dO 


B»1H1G, 


dO*3H3fc, dl»2H2C 


add.l 


dO.dl 


- BclHlG. 


d0«3H3G. dl=5H5G 


move . 1 


&B,d2 


B-1H1G, 


d0»3H3G, dl»3H3G. 


move. w 


dl.d2 


• BslHIG, 


d0-3H3G, dl-5H5C. 


move. w 


4B,dl 


BarlHIG, 


dO»3H3G. dl*5HXC, 


move. w 


dO.fcB 


BalH3G* 


d0»3H3G. dl*5HlG. 


move. w 


dl.dO 


B-1H30, 


d0»3HlG. dl»5HlG, 


swap 


fcB 


B=3C1H. 


d0-3HlG, dl«5HlC, 


swap 


d0 


B*3G1H. 


dO=lG3H, dl»5Hl<5, 



d2»lHlG 
d2»lHSG 
d2=lH5G 
C12-1H5G 
d2=lH5G 
d2-lH3C 
d2=lH5G 
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sub. 1 
add. 1 
add. 1 



d2, &B 
dO. &A 
dl.&A 



B=3ClH-iH5C 
A* = LH3G 



asr .w *2. iA 

move . v &A. iC 

asr . 1 »2. iA 

move .1 iC. I iaddrW) 

move . 1 &A. 4C 

endm 



A0>>=2 

C complete 

Al>>*2 

•(long -JaddrWsDD 
C=A1XX 



macro 






Bwd£ndH 


iaddrR. iaddrW, iA, &B, &C 


move . 1 


(&addrR)*.dO 


lHIGs* (long *>addrR 


move .w 


d0.d2 


d2~lG 


lsl.w 


42.62 


d2 = 4G 


neg.w 


d2 


d2=-4G 


swap 


dO 


dO=lG!H 


add.w 


d0.d2 


d2«.-»lH 


move . 1 


dO.dl 


dOslGlK. dlslGlH 


add.w 


dO.dl 


dOslGlH. dl=lC2H 


add.w 


dl.dO 


dO=lG3H. dl=lC2H 


add.w 


dO.dl 


dO=iC3H. dl=lG5H 


swap 


dl 


dO«lG3H. dlsSHlG 


add.l 


dO.&A 


A*»1G3H 


add.l 


dl, tA 


A — 5H1G 


aar .w 


42. 4A 


Al>>»2 


move.w 


&A.4C 


C complete 


asr . 1 


*2.LA 


A0»*2 


move. 1 


kC. uaddrW) ♦ 


•{long *)addrw»C 


move .w 


d2.&A 


A.D102 


move . 1 


4A, (UddrW) ♦ 


•(long •laddr*f»A 


endm 







macro 
BwdH 

movea . 1 
movea . 1. 
SwdStartH 
BwdCycleH 
BwdCycleH 
cmpa. 1 
bgt .3 
BwdEndH 



&base.&er.d.&inc 

&bas*.aO 

aG,al 

aC.d3,d3 

a0,al.d3.d4.d5 

a0.al.d4,d3,d5 

aO, tend 

0do 

a0.ai,d3.d4,d5 



endm 



addxR»base 

addrw=addrR 

BwdStart ( addrR. A. DD) 

BwdCycle t addrR. addr%', A, B, C ) 

BwdCycle I addrR. addrW. B. A,C) 

addr2<end 

while 

BvdEnd ( addrR* addrW, A, B. DD) 



BacW511H FUNC 


EXPORT 


PS 


RECORD 


8 


data 


DS.L 


1 


incl 


DS.L 


1 


endl 


DS.L 


1 


inc2 


DS.L 


1 


end2 


DS.L 


1 


* 


ENDR 






Unit 


a*, art 
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movem . 1 


d4 -d*7 / a3-a5 . - { a 7 ) 


score registers 


move . i 


PS.incl :a6) . d3 


• ir*c=incl 


movea . 1 


PS. data («6) , a5 


basesdaca 


rovea . 1 


a5. a4 


and'baee 


adda . 1 


PS . endl I a6 ) . a4 


end*=endl 


9wdH 


a5.a4.d3 


Bwd( base, end, inc ) 


adda. 1 


PS. mc2 fa*) ,a5 


baseline 2 


rmpa . 1 


PS.end2 Ia6) ,a5 


end2>base 


blew 


edo 


cor 


rnovem. 1 


(a7W,d4-d7/a3-a5 


restore registers 




a6 


remove locals 


res 




return 


INDFUNC 






IND 
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-© Copyright 1993 KLICS Limited 
Ail rignts reserved. 

wrier en by: Adrian Lewis 
* •••••••••••/ 



Full still/video Knowles -Lewis Image KlicsEncodc System utilising HVS propert: 
ana delta-tree coding 

Recoded and re-rationalised (Stand alone version) 



■ / 



■include <FixMath.h> 

•include 'Bits3.h* 

^include *Klics.h # 

•include 'KlicsHeader , h' 

"include ' KlicsEncode . h* 



•include <Math.h> 

If bool true the negate value •/ 
•define negif (bool. value) ( (bool) ?- (value) : (value) ) 
•define abs (value) negif tvalue<0. value) 

extern void HaarForvard( ) ; 
extern void Daub4Forward( ) ; 

/* Use the bit level file macros (Bits2.h) 
buf .use; V 

/• Huffman encode a block •/ 
9define Huff EncLevt lev. buf ) \ 

HuffEncodetlevfO] ,buf) ; \ 

HuffEncode<lev(l],buf ); \ 

Huf f Encode < lev t 2). buf); \ 

Huf f Encode (lev[ 3) .buf ) ; 

/• Fixed length encode block of integers */ 
■define incEncLev* lev. lpf_ bits , buf ) \ 

lntlncode(lev(0] . lpf_bits.buf ) ; \ 

IntEncode(lev(l] . lpf J3ir,s,buf > ; \ 

lnt£ncode< lev(2] . lpf_bits.buf > ; \ 

IntEncode(lev(3] , lpf. bits. buf ) ; 

/• Define write a zero */ 
^define TokenO \ 
buf_winc(buf ) ; 

/• Define write a one */ 
•define Tokenl \ 

buf. set (buf ) ; buf.winc(buf ) ; 

/• write block for data and update memory 

•define DoXfertaddr. pro, lev. dst. mode, oct.nmode. buf ) \ 

KuffEncLevUev.buf) ; \ 

PutData(addr.pro,dst) ; \ 

mode ( oc t ) »oct »» 0 ?H_STOP : renode ; 

' • Function Mam*: ouancise 
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description: H.261 style quantizer 
Arguments: new. old - image blocks 

pro. lev - returned values 

q - quantizing divisor 
Returns: lev is all zero, quantized data (pro) & level (lev) 



acciean 0uanti2e(mt new(4), int old(4], inc pro[4), int lev(4]. shore q) 

int blk. haif_q=(l<<q)-l*>l; 

for<blk=0;blk<4 ;blk**> { 

int dataanew(blk) -oldfblk) , 
wag_ 1 e ve 1 *&bs ( dat a ) > >q ; 

i*ag_levelsraag_ievel>135?135:mag_levei; 
lev[blk] snegif idata<0,mag_level) ; 

pro(blk) =oldfblk]i-negif (data<0, (mag_level«q) ♦ (mag_ level ! =0?half_q:0) ) ; 

» 

return(pro(0]==0 44 pro[l]==0 kk pro(2] ==0 kk pro[3]*«0); 

) 

void Quant izeLPF (int new{4),int pro(4J.int lev[4), short q) 

int blk, half_q*(l«q)-l»l; 

for(blk«0;blk<4;blk+*) ( 
int data -new (blk ) , 

mag_level=abs (data) >>q; 

lev(blk) =negif (data<0.mag.level) ; 
pro ( blk) * ( lev [blX] «q) ♦haif.q; 

) 

) 

/• Function Name: GuessQuantize 

* Description; Estimate threshold quantiser value 

* Arguments: new. old - image blocks 

q - q weighting factor 

* Returns: estimated q_consc 
v 

float CuessCuantize( int newf4J.ini: old[4] f float q) 

( 

int blk; 

float qt_max=0.0: 

£or(blk=0;blk<4;blk**> ( 

int i. data»abs(nev(blk]-old(blk] ) ; 
float qt; 

f or( isO;datal »0j data»sl; 

if (i>0) i«: 

qt*(< (3«i)-l)»l)/q; 

qt_maxsqt_max>qt ?qt_max :qt ; 

) 

return <qt_jnax) ; 

) 

/♦ Function Name: Int Encode 

* Description: Write a integer to bit file 

* Ar;u.-*encs: lav - integer to write new signed 



WO 94/2JJ85 



PCT7GB94/00677 



- 794 - 



Engineering : :<..C3Code : CompPic- : K.licsEr.c . c 
bits - no of cues 

*/ 

void Ir.c Encode f inc lev. in" oits.Buf buf) 

{ 

'* 0 It version 
inc 

for tiabxts-i; ;>=0; i--» ( 

if (lev&il<<ii( buf. set (buf > ; 
buf .wine t buf } ; 

) 

•/ 

/• New version 

inc i. mag sabs ( lev) : 
Boolean signs lev<0. 

if (l<<bits-l <= mag) mag= ( l<<bics-l > - L; 
it (sign) buf .set (buf ) ; 
buf .wine (buf ) ; 

for ( ial<<bics-2 ; i! sO; i>>»l) i 
it tmag&i) buf. set (bur ) ; 
buf. wine (buf ) ; 

>•/ 

/• Hardware compatable version: sign mag ( lsb->msb) •/ 
inc l. mag^abs ( lev) ; 
Boolean sign»lev<0; 

if (l<<bics-l <= mag) maga( i<<bics-l ) - 1 ; 
if (sign) buf.set (buf ) ; 
but. wine (buf ) ; 

for(i»l;i!al«bics-l: i«rl) ( 
if (magfci) buf .set (buf ) ; 
bu f. wine (buf ) ; 

) 

) 

/* Function' Name: Huf fEncedeSA 

• Description: Write a Huffman coded integer to bit file 

• Arguments: lev - integer value 
Returns: no of bits uaed 



void Huf f Encode ( inc lev, Buf buf) 

inc level=abs( lev) ; 

if (level>l) buf.sec (buf i ; 
buf .wine (buf ) ; 

if(level>2 II level. =1) buf .set (buf ) ; 
buf.winctbuf ) ; 
if (level :=0) ( 

if llev<0) buf.set (buf ) ; 

buf.wiactbuf ) ; 

if (lev«l>2) ( 
int i ; 

for (i»3; i< level ; i**) { 
buf.vinctbuf ) ; 

) 

buf .set (buf ); 
buf. wine (buf ) ; 
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/ • New versicn •/ 

int levelaabs i lev) , i; 

if (level!=0) buf.aet (buf ) ; 
tuf.vinctbui » : 
if <level!=0) { 

if (lev<0) buf.set (buf ) ; 
buf.winc (buf ) : 
if ( level <8) { 

while (l<level--) 

buf _winc tbuf I ; 
bu£_set (buf 1 ; 
buf.winc (buf ) ; 
) else ( 

for ( i=0; i<7 ; i**) 

buf .wine (buf ) ; 
level -=8 ; 

for(i«l<<6; i! *0; i»»l) ( 

if (levelii) buf.sec (buf ) ; 
buf_winc(buf I ; 

} 

} 

) 

) 

Function Nam: KlicsEChannel 

* De script ion: Encode a channel of image 

# Arguments: arc - source channel memory 

• dst - destination memory (and old for videos) 

octa, size - octaves of decomposition and image dimensions 
normals - HVS weighted normals 

lpf_bit3 - no of bits for LPF integer (image coding only) 

•/ 

void KlicsfihcxM short -arc, short 'dst.int octa.int sife[2Kint thresh(51, inc ca 

{ int oct. mask, x, y, aub, tmp. st«p*2«octa. blk(4). mode(4], nz, no. base, 

int addr(43, r«w(4) . old(41. pr©(43, lev(41, zero**] ={0, 0. 0, 0} ; 

Boolean nr flag, noflag, origin; fn , , 

int bitmaak»-l<<kle->aeqh.precision-kle->f rmh.quancizer IQJ -i; 

Buf bu£»ikle->buf ; 

tor (y«0:y<sire[l] ;y*=step) 

for tx=0;x<si*a(0) ;x+sstep> 

fortsubsO; sub<4;3ub**> ( 

model oct =oct3-l)=baae_mode; 

if (sub«0l mode ( oct =octs-l] !• M.LPF; 

mask*2<<oct ; 

do { 

GetAddr (addr,x,y, sub, oct, size, mask) ; 
switch (mode (oct ) ) { 
case M-VOID: 

GetData(addr,old,dat) ; 

if (BlkZero(old) ) mode ( oct ]=K_STOF; 

else ( DoZero (addr, dst, mode, oct) ; ) 

break; 
case M_SBTOIH_STILL: 

GetData ( addr, new, arc ) ; 

ni a Decide (new) ; nzf lag=nz<= thresh (oct a- oct) ; „ fM ± 
if (nzflag II Quantize (new. zero, pro. lev, kle->frmh. Quantizer (oct s -oct ) ) 
GetDat ii addr, old. dst ) ; 
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it OlkZero(old) > ( 
TokenO; 

mode (act ) =M_STOP; 
.. else ( 

Tokenl; Tokenl; 

DoZero ( addr. dsc. mode. oct) ; 

• else { 

Tokenl; TokenO; 

DoXfer (addr. pro. Lev. dst, mode, oct. M_SENDI H.ST ILL. buf) ; 

break; 
case M.SEND: 

GecData ( addr, new, arc) ; 
CetData ( addr. old, dst) ; 

nz=Decidetnew) : nzclag=nz<*thresh(octs-oct J ; 

if (Blkzero(old) ) { 

if (nrflag II Quantize (new. zero, pro, lev, kle- > frmh. quant lzer [oct s-o 

TokenO ; 

mode ( oct ) =M_STOP; 
} else ( 

Token!; TokenO; 

DoXf er ( addr , pro. lev. dst , mode. oct . M_SQJD I N.STILL. buz ) ; 

) 

) else ( 

int oiaDecide(old) . no«DecideDelta(new. old) ; 

Boolean motion* mz*oz) >>oct <= no; /• motion detection •/ 

no=DecideDeita(new,old) ; nof lag»noc -compare (oct s -oct ] ; 
originsnz<»no; ^ . r t tx 

if (Cnoflag II motion) fcfc snxflag) < /• was Jnoxlag ifc inztl 
if (Quantize (new, ocigin?zero:old.pro, lev, kle->frmh. quantizer [o 
Tokenl; Tokenl; TokenO; 
Doze rol addr. dst, mode. oct) ; 
) else ( 

if (origin) ( 

Tokenl; TokenO? 

Doxxer ( addr . pro , lev . dst , mode . oct . M^SEND I M_STILL . du c ) ; 
} else ( 

Tokenl; Tokenl; Tokenl; 

Doxferiadd-.pro, lev, dst.rade. oct .M_S^P.buf ) ; 

) 

} 

1 el5 * *if ((motion n origini fcfc nzflag) ( /• was origin &fc nzfla 
Tokenl; Tokenl; TokenO; 
DoZero ( addr . dst , mode . oct ) : 
) else { 
TokenO; 

mode (oct] =M_STOP; 

) 

) 

) 

break; 
case M.STILL: 

GecData ( addr . new , src ) ; 

nz»Decide(new>; nzf lag=nz<3thresh(occ3-oct ] ; 

if (nzflag II Quantize(new. zero, pro. lev. kle->frmh. quantizer (oct s -oct ] ) 
TokenO: 

mode ( oct } =M_STOP ; 
} else ( 
Tokenl ; 

DcZiar ( addr . z:z . lav . ts.z . node . t tt . !l_S?rLL. Su* : ; 
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) 

break; 
case M.LPFlH.STi:.;.: 

GetDataiaddr.nev, srci ; 

Quant izeLPFt new. pro. lev. kle->frmh.Quantizerf 0] i ; 
verifyDaca ( lev( 0 J . bicmask, cmp) ; 
Verify Data* levf i) , bitmask. cmp) ; 
VerifyDaca ( iev( 2 1 . bitmask, tmp) ; 
VerifyDaca •: levf 3 1 , oicmasx. tmp> ; 

IneEncLev< lev, kle->3eqh. precision- kle->f rmh. Quantizer (0 ) . buf) ; 
FutData(addr,pro,dstl ; 
mcde (OCC ) sM_QUIT; 
break; 
case M_LPFIM_SEND: 

Get Data (addr , new, arc \ ; 
CecDatataddr.old.dstl ; 

no=DecideDelta(nev,old) : no£lag»no<=conpare[octs-oct ! ; 
if (no flag) ( 

TokenO ; 
) else < 

Tokenl; 

Quantize (new, old, pro. lev, k le->frmh. quant izer (0) ) ; . 
Huf fEncLevdev, buf ) ; 
PutDaea (addr. pro. dst ) ; 

) 

mode ( occ ]=M_QUIT; 
break; 

> 

switch (mode [occ) ) ( 

case M.STOP: * 

StopCouncers ( mode, occ. mask, b lk, x,y, octs) ; 

break; 
case M_QUIT: 

break; 
default : 

DovnCouncers (mode, oct , mask, blk) ; 
break; 

) 

} while (mode[oct ] i=M_oaiT) ; 

) 

I 

void xlicsEncUVf shore *src, short 'dst.int octs, int size(2],int threshfSJ. inc c 

( 

inc oct. mask, x, y, X. Y, sub, cmp, 3tep*4«occs, blk(4], mode[4), nz, no 
inc addr (4], nev(4), old[4J. pro(4). lev(4), zero (4 ) * <0, 0 , 0 , 0 ) ; 

Boolean nzflag, no flag, origin; 

inc bitmask* -l<<kle->seqh. precis ion- kle->frmh. quantizer [ 0] -1; 
Buf buf z&kle->buf; 

for(Y=0;Y<size(l] ;Y*«scep) 

for <X»0;X<size[0] ;X*sstepi 

for (yaY;y<3ize(l] && y<Y*step;y*«step»l ) 

for (x»X;x<size(0] && x<X*step; x*=scep»l ) 

for (subs 0; surx4; sub**) { 

mode ( occ =occ s - 1 ) =base_mode ; 

if (3ub=a0) mode (oct »OCC3-l) ia M_LPF; 

masks2«occ; 

do ( 

GetAddr (addr. x,y, sub. oct. size. mask) ; 
9wi cch( mode ( occ ) ) ( 
case M.VOID: 

GetDaca(addr.old.dst) ; 
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-£ncineenr.g : Kl icsCode : CompPicr : XI icsEnc . z 

it (BUZero(old) ) modeiocc ] =m_STCP: 
else t DoZerotaddr , dsc. rncde.occ ; ; ) 
break; 
rase M.SDJDi M.STILL: 

GecDaca < addr. new, src ) : 

nz = Oec ide ( new) ; nz f lag=nz<=cnresh (occs -oci I : 

.1 <nz:Iag it Quantize ( new. zero. pro. lev . kle- > trrnh . quanc i zer ( oct s-oct ) ) 
GecDaca ( addr. old. dsc ) ; 
if (BUZerotold) ) t 
TokenO; 

modefocc] »M_STOP; 
} else ( 

Tokenl; Tokenl; 

DoZe ro( addr. dsc. mode. occ ; ; 

) 

) else ( 

Tokenl; TokenO; 

DoX f e r ( addr , pro , 1 e v . ds c , mode . ozz . M_SEND I M_ST ILL. bui ) ; 

) 

break; 
case M.SEND: 

GecDaca (addr, new. src) ; 
GecDaca ( addr. old. dsc ) ; 

n2 a Decide i new) ; nzf lag=nz<=thresh(occs-oct 1 ; 

if (BlkZerotoldM ( . 

if (nzf lag II <*iantize(nev, zero. pro. lev, kle->frroh. quantizer [octs-o 

TokenO ; 

mode [oct] *M_ STOP; 
} else < 

Tokenl; TokenO; 

DoXferl addr. pro. lev, dsc, mode. occ. M_SENDIM_STILL.fcui i ; 

) 

) else ( 

inc o2=Decide!old) . no=Decide Delta (new, old) ; 

Boolean mocion»(nz+oz) »occ <» no; /• motion detection •/ 

no=DecideDeltainev,old) ; nof lag»no<=compkre(oct§-oct J ; 

origin=nz<»no; 

if MInoflag II motion) && Jntflag) ( /• was inoflag && .nzfl 
if (Ouari.:ize(nev.origin?zero:old.pro. lev. kle->frmh. quantizer [o 
Tokenl; Tokenl; TokenO; 
. DoZero ( addz , dsc . mode . oct ) ; 
) else t 

if (origin) f 

Tokenl; TokenO; t 

DoX far addr . pro . 1 ev . dsc . mode . oct . M.SEND I M.STILL, buf ) ; 

) else { 

Tokenl; Tokenl; Tokenl; 

DoXf er ( addr . pro , lev # dst , mode . oct . M_SEND, buf ) ; 

} 

) 

' ° 1S * { if ((notion II origin) &fc niflag) < /* was origin 6fc rw£l* 
Tokenl; Tokenl; TokenO; 
DoZero (addr. dst. mode. oct) ; 
) else ( 
TokenO : 

mode {oct )»M_STOP; 

) 

) 

) 

break; 
case K.STILL: 
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* Engineering : Ki lcsCode : CcmpPicx : XI icsEr.c . c 
Ge*Data(addr . new. srcj ; 

nz»Decide(new) ; nzf lag»na<«cr.resh {oct s-oc- ] ; 

if (nzflag (I Quant ize< new. zero. pro. lev. kle->ermh. ouanc izer loct s -occ) 
TokenO; 

mode [oct ] *M_STOP; 
j else ( 
Tokenl ; 

DoXfer (addr . pro, lev, dat , mode , oct . M.STILL. buf > ; 

) 

break; 
case i.LPFIM.STILL: 

GetData(addr, new, arc) ; 

Quant izeLPF( new, pi o. lev, kle-> frmh. quant izer [01 ) ; 
VerifyData(lev(0] ,bitmask. txrp) ; 
veriryDacadev(l) ,bitmaak, titp) ; 
VerityDatat lev(2] ,bitmask, unp) ; 
Ver i f y Dat a ( lev ( 3 1 . bitmask , unp ) ; 

IntEncbevt lev, kle->seqn. precision-kle->£rmh. quantizer [0] ,buf ) ; 
PutData(addr.pro,dut) ; 
mode [ o c t J » K.Q0IT ; 
break: 
case M_LPF I H_SEND: 

GetDataiaddr » new, src) ; 
GetDatafaddr, old. dat ) ; 

nosDecideDelta(new,old> ; nof 1 ag*no< ■ compare I octs -oct J ; 
if i no flag) ( 

TokenO; 
} else ( 

Quantize(new,old,pro,iev.kle->frmh.quantizer[0] > : 
HufifEncLev(lev,buf > ; 
Put Data < addr , pro, dst ) ; 

) 

mode [oct ]»M_Q0XT; 
break; 

) 

switch (mode { oct ) ) { 
case H.STOP: 

StopCounters(mode, oct, mask. blk.x. y. octs) : 

break; 
case H.QUtT: 

break; 
default: 

DownCounters (mode, oct, mask, blk) ; 
break. - 

) 

) while (mode (oct ) :=M_QUIT) ; 

) 

) 

/• index to quant and vice versa */ 

#define i2q(i) ( float ) i*HISTO_DELTA/ ( floatUJISTO 

*define q2i(q) F ix2 Long <>UFix<qM float ) HI STO/ HI STO_DELTA) J 

/* Function Name: LookAhead . 

• Description: Examine base of tree to calculate new quantizer value 

• Arguments: arc - source channel memory 

dst - destination memory (and old for videos » 

octs, size - octaves of decomposition and image dimensions 
norms - base HVS weighted normals 

• Returns: calculates new quant 
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— Engineering : Kl icsCode : CoxpPicz : :<i .csEr.c . c 

LookAheadt short -src. short -dsc. float norms ( 5 ] [ 3 ! . KUcsE kle) 

x. y. sub. index. si 2 e(21 = (kle->seqh. sequencers ire [C ] . kle*->seqh. seqi-en 
thresh [HIS70J . quacr [HISTO] . cargec; 
mc new(4l. old(4). addr(4J. zero ( 4 ] = ( 0 . 0 . 0 . 0 ) ; 

float — jant; 

for ; index=0 ; index<HISTO; index** ) ( 
thrasM index) =0; 
quact [ index) »0; 

} 

for(y*0;y<size(l) ;y*»2<<octs) 
for<x=0;x<sxze(0] ;x*s2«octs> 
Cor < subs i ; sub<4 ; sub*+ ) ( 

float q_thresh; 

int nr. no. or. blk; 

Boolean ozflag. origin, motion; 

GetAddrUddr.x.y. sub, octa-l, size. l<<octs) ; 

CetData(addr.r.ew.src) ; 

Gecoaca laddr, oid.dst ) ; 

ni = Decide (new J ; 

orsDecide (old) ; 

no*DecideDelta(new.old) ; 

ozflag=kle->encd. intra h BlkZero (old) ; 

origin=nz<=no; 

motion* (nz+oz)»octs <» no; 

q_thresha(f loat»n2/D«cideDouble(norms(U UJ » . 

i£ (ozflag II origin) < . ^.fiiroii. 

float qt-CueasQuantize (new, zero, norm* [1) to i j . 

q_threah«q_thresh<qt ?q_thresh : qt ; 
) Afloat qt=GuessOuantiiainew. old. norms 11) 101 ) ; 

o^.chreah«q_t hreah<qt ?q_thxeah : qt ; 

if (imotion) { ,, ir -M* 
qt«<£ loat)no/DecideDoublei norms t 1 1 izn . 
q_threshaq_thresh<qt ?q_thresh : qt ; 

) 

) 

indax=q2i tq_thresh) ; 

index- index<0?0 : index>HISTO- 17HIST0- 1 : index: 
rhreshl index)**; 

^-'SunSlxiU^ 

/♦ buffer must be greater than bfp.in tr *~ *' 

^il~index<HISTO 4& quact ( index) /index> target) index**; 
quant » i2q ( index ) : 

lcle->«ncd.tiip_quant"(kle->encd.uip_quant*quant)/2.0; forward and reve 

W^^encd.tnpIquant-iJq) ( ind.x-q2i |kle->«ncd. cmp.quant) ) ) . / torwar 

icle^encd.crevq-Jactsquact < Index) / ( index«0?l: index) ; 

) 

'* Function. Name: BaaeNornwls 
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* Engineering : Kl lcsCode : ContpPict : :<1 icsEnc . c 

* Description: Calculates base HVS weighted norma Ls 

• Arguments: norma - storage for normals 
Returns; weighted normals 

• / 

vcid 3aseNorrr-als ( z loat norms [ 5) (3) , KlicsE kle) 

f lcac base_norm(3 } = { 1. 0. kle->encd. thresh, kle- >encd. compare) ; 
int norm, oct; 

for {oct=0;oct<5;oct**l 

for < norm= 0 ; norm<3 ; norm**) 

norma [oct 1 [norm) *base_norm[norm] *kle->encd. base [oct 1 • ( float J (l«kl 

) 

/• Function Name: Normals 

* Description: Calculates HVS weighted normals <? quant 

• Arguments: norms - storage for normals 

* Returns: weighted normals and LPF bits 



void Normalatf loat base_norms { 5] [ 3] . int thresh[5] . int compare [5] , KlicsE kle) 



int oct, i. norm; 

for ( octaO ;oct<»kle->seqh . octaves [0 ] ; oct** ) ( 

norm»Fix2Lcntf (X2Fix(baae_*orms [oct 1 ( 0 J •kle->encd. tmp.quant ) ) ; 
norm»norm<l 7 1 : no rtt^- 
for (i=0;0!«(norm6-3) ;i*+) 

normsno rm> > 1 ; 
switch (norm) ( 
case 1: 

kle->£rmh. quantizer (oct) »i ; 

break; 
case 2: 

kle->frmh. quantizer (oct 

break; 
case 3: 
case 4: 

kle->f rmh. quantizer [oct] =i*2; 

threshloct] = Fix2 Long (X2Fix( Dec ideDoubl e (base.norms [oct 1 (1) *kle->encd.tmp_q 
compare [0CC)=Fix2Long(X2FixtDecidQDouble(base_norms [oct) [2] *kle->encd. tap.- 

kle- >frmh.quancizer[OJ«kle->frmh. quantizer [01 <3?3 ; kle->f rmh.quantizer [0] ; 
/• minimum 4 bits of quant for lpf due to dynamic range problems */ 

Boolean KlicsFlags (KlicsE kle) 

{ 

Boolean skip- false; 

kle->encd.buf fer-ikle-^ncd.bpf^in.- 
kle^fnnh.flagsaO; 
if (kle->encd.buffer<0) 

kle- >encd . buf £ er «0 1 
if (kle->encd. intra) 

kle->frmh. flags l» KFH.INTRA; 
elae . . . . 

if (skip«kle->encd.buf_sv 66 kle->encd.buffer>«kle->encd.buf_size) 

kle->fnnh. flags l» KFH.SKIP; 

return i skip) ; 



oi inr-rm itt euccr /Ol It C *5C\ 



WO 94/23385 



PCT/GB94/00677 



- 802 - 



Engineenng : KlicsCode : CompPicz : Kl icsEnc . c 



"'jnc:*.:n Name: K I ics Encode 

Description: Encode a rrajne £ rem Yirv !de» :ranstormed image 
Argurcerus: sre - source invage(s) 

is- - crans termed destination memory (and old for videos) 



or.g XiicsEncodei shore 'src(3), shore •dscH}. KlicsE kle) 

fioae base. norms [5 J (3) ; 

int channel. chresh(5). coirpare[51; 

Buf bufs&kle->buf ; 

buf _winit (buf ) 

if (KlicsFlagstkle) ) 

kle->frmh. lengeh=0; 
else { 

fori channel »0;charinel<kle->3eqh. channels /channel**) ( 

int size(2] a(kle->seqh. sequencers izef0)>> (channel ==0?0 : kle->seqh.s 
kle->seqh. sequence_size(l] » (channel »»0?0: kle->seqh. su. 
area=size[0) •sizetll . occs=)cle->seqh. octaves (channel*=0?0: 

switch < kle ->seqh. wavelet ) ( 
case WT.Haar: 

HaarForvardt s re (channel ] .size, occs) ; 

break: 
case WT_Daub4 : 

Daub4ForVard tsrcl channel ] . size. occs ) ; 

break; 

) 

) 

BaseNormals <base_norma, klei ; 
if (kle->encd.aueo_q &_ ! kle->encd. intra) 
LookAhead(src(0) ,dst (0) ,base_nonts. kle) ; 

else 

kle - >encd . cmp.quar.t »kle->«ncd. quant ; 
Normals (ba s e_norms, thresh. compare, kle) ; 
for ( channel «0 ; channel<kle-->seqh. channels ; channel** ) ( 

int size(2] «(kia->seojh. sequence.size [0] >> (channel«0?0 : kle->segh. s 
kle->seqh. secjuance_s*zef 1) >> (cnannel=aO?0 : kle*>seqh. sub.sai 
occ33kle->seqft. octaves I channel »=0?0 : 1 ] ; 

if ( kle->encd. inert) 

KLZ£RO(dsc (channel) , size(0] *size(l] ) ; 
if (channel==0» Klics^rc^ tsrcl channel ) .dsc (channel) ,octs. size. thresh. c 
else KlicsEneUV<src (channel) ,dst (channel] , occs. size* thresh, compare, kle 

. ) 

buf_flush(buf ) ; 

kle->f rmh. length«buf .size (buf ) ; 
kle->encd.buf fer* = kle- >f rmh. length; 
if ( ! kle->encd. intra) 

kle->encd.prevbytesskle->frmh. length: 

) 

return ( kle- >f rmh. length) ; 
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Engineering: Kl icsCode :Com?Pict : KlicsHeader . h 



3 Copyright 1993 KLICS Limiced 
All rights reserved. 

Written by: Adrian Lewis 



Sequence and fra/ne headers for Klics- Encoded files 
Hign byte first 



cypedef struct ( 

unsigned short description^length; /* 



unsigned char 
) KlicsHeader; 



vera ion .number (2} ; 



cypedef struct < 

KlicsHeader head; 
unsigned short sequence_size [3 1 ; 
unsigned char 



unsigned char 
unsigned char 
unsigned char 
unsigned char 
unsigned char 
XlicsSeqHeader: 



channels; 
sub_sample (2] ; 
wavelet; 
precision; 
octaves (2] ; 
reservedi3J ; 



cypedef struct ( 

KlicsHeader head; 

unsigned long length; 

unsigned long f ra»e_number; 

unsigned char flags; 

unsigned char quantizer (5]; 

unsigned short reserved; 
} KlicsFramaHeader; 



^define KFH.SKIP 
#define KFH.INTBA 



0x1 
0x2 



Fixed - Sire of this or parent struc 
Fixed - version and revision numbers 



/* Fixed - Size and version of this str 

/• Source - Luminance dimensions and num 

/• Source - Number of channels: 3 - YUV, 

/ • Source - UV sub-sampling in X and Y d 

/• Source - Wavelet used: 0 - Haar, 1 - 

/• Source - Bit precision for transform 

/* Source - Number of octaves Y/UV iraaxii 

/• Fixed - Reserved for future use */ 



/* Fixed - Site and version of this str 

/* Calc - Length of frame data (bytes) 

/* Calc - Prame number intended for se> 

/* Calc - Bitfield flags: 6 - frame sX 

/• Calc - Quantiser shift values [octav 

/• Fixed - Reserved for future use •/ 



laplementation notes : 

QuickTime Must have KlicsFrameHeader. length set to a valid number 
Sun Must have KlicsSeqHeader in data stream 

Possible developments: 

KlicsFrameHeader . quantizer 

Currently contains shift rather than stsp-sire 

Different values for OV and GH.HCGG sub-banda are not currently suppo 
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Engineering: Kl ' csCode : K.lirs Codec : :<i ics£ncode . r 
XlicsEncode resource file 



♦ include 'Types. r* 
f include 'Mpwrypes.r' 
•include * L-nageCodec . r* 

/ * 

• Kites Compressor included into che applications resource file here 



•define kl icsCodecFonnacName 'Klics' 
♦define klicsCodecFormatType 'klic* 



This structure defines che capabilities of che codec. Thare will 

probably be a tool for creating this resource, which measures che performance 

and capabilities of your codec. 



resource 'cdci' (129. *Klics Codec Inf o* . locked) { 
klicsCodecFormatName. 
1. 
l. 

'klic. 

codec Inf oDoes 3 2 I codec Inf oDoes 8 1 codeclnf oDoesTemporal . 



name of the codec TYPE i da 
version •/ 
revision •/ 

who made this codec */ 



codecinfoDepth24 I codec Inf oSequenceSensitive, 

100. 
100, 
0, 
0, 
0, 
0, 
32. 
32. 
C. 

o t 

0 



f* depth and etc suppo 
which data rormacs do ve un- 
/* compress accuracy (0-255) ( 
/* decompress accuracy (0-255) 
/* millisecs to compress 320x2 
/• millisecs to decompress 320. 
/* compression level (0-255) { 

/• minimum height •/ 
/• minimum width */ 



resource 'thr.g' (128, 'Klics Compressor- . locked) f 
c ompr e s s o rC omponen t Type . 
k 1 ic s C ode cFormac Type . 
' kiic* , 

codec Inf oDoes32 I codeclnf oOoes8 I codec InfoDoesTemporal, 

0, 

* cdec ' . 

128. 

' STR • . 

128, 

' STR ' . 

129. 

■ICON*. 

128 

); 



resource * STR * (128) ( 
"Xlics Compress" 
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EngineeringrKlicsCode: Klics Codec : Klicstnccde . r 



eaource ■ 5TR 1 (129) f 

'Wavelec zranaform & mult iresoluc ion tree cased coding scheme* 
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^ngxr.eering: Ki-csCoce : Klics Codec : XI icsCecode . r 



- KiicsDeccde resource : :le 



■include " Types. r" 
■include " MPVTypes . r " 
■include ' I.tvageCodec . r • 

t * 

• Klics Compressor included into the applications resource file here 



•define xlicsCodecForraatName 'Klics" 
wdefine klicsCodecFormatType ' klic 



This structure defines the capabilities of the codec. There will 

probably be a cool Cor creating thi3 resource, which measures the performance 

and capabilities of your codec. 



resource ' cdci" (129, 'Klics Codeclnf o* . locked) { 

fciicsCodecFormatName, /• name of the codec TYPE ( da 

/• version •/ 

1, /• revision •/ 

•klic*. /* who made this codec •/ 

codec Inf oDoes32 Icodeclnf oDoes!6 Icodeclnf oOoeaS (codeclnf oDoes Temporal I codec Inf o 

0. 

codecInfoOepth24lcodecInfoSequenceSensicive, /• which data formats do we un* 

100. /* compress accuracy (0-255) ( 

100, /• decompress accuracy (0-255) 

0, /• millisecs to compress 320x2 

C. /• millisecs to decompress 320 

0. /• eomprecsion level (0-255) ( 
C, 

32, /• minimum height */ 

32. /• minimum width */ 

C. 



) ; 



resource 'thng' (130. 'Klics Decompressor" , locked) { 
deccmpressorCoRponentType . 
klicsCodecFormatType. 
'klic* , 

codecInfoDoes32 I codec Inf oDoesl6 1 codeclnf oDoesS I codeclnfoOoesTeraporal I codeclnf o 

0. 

' cdec * . 

128, 

' STR ' . 

130. 

' STR * , 

131. 

' ICON* , 

130 



resource 1 STR ' '130) f 
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CLAIMS 

WE CLfftM: 

1. A method of transforming a sequence of input 
digital data values into a first sequence of transformed 
5 digital data values and of inverse transforming a second 
sequence of transformed digital data values into a sequence 
of output digital data values, said sequence of input 
digital data values comprising a boundary subsequence and a 
non-boundary subsequence, comprising the steps of: 
10 running a number of said input digital data 

values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
digital filter and through a high pass boundary 
forward transform perfect reconstruction digital 
15 filter to produce a first subsequence of said first 

sequence of transformed digital data values, said 
first subsequence of said first sequence of 
transformed digital data values comprising interleaved 
low and high frequency transformed digital data 
20 values; 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
pass non-boundary forward transform perfect 
reconstruction digital filter and also through a high 
25 pass non-boundary forward transform perfect 

reconstruction digital filter to produce a second 
subsequence of said first sequence of transformed 
digital data values, said second subsequence of said 
first sequence of transformed digital data values 
30 comprising interleaved low and high frequency 

transformed digital data values, said low pass 
boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 
than said low pass non-boundary forward transform 
3 5 perfect reconstruction digital filter, said high pass 

boundary forward transform perfect reconstruction 
digital filter having a fewer number of coefficients 



SI IRCT1TI HT QUFPT /Rl M F 



WO 94/23385 PCT/GB94/006T7 

- 808 - 

than said high pass non-boundary forward transform 
perfect reconstruction digital filter; 

converting said first sequence of transformed 
digital data values into said second sequence of 
5 transformed digital data values, said second sequence 

of transformed digital data values comprising a first 
subsequence of said second sequence of transformed 
digital data values and a second subsequence of said 
second sequence of transformed digital data values; 

10 running a number of said first subsequence of 

said second sequence of transformed digital data 
values through an interleaved boundary inverse 
transform perfect reconstruction digital filter to 
produce at least one output digital data value; 

15 running a number of said second subsequence of 

said second sequence of transformed digital data 
values through a first interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter to produce output digital data values; and 

20 running a number of said second subsequence of 

transformed digital data values through a second 
interleaved non-boundary inverse transform perfect 
reconstruction digital filter to produce output 
digital data values, said output digital data values 

25 produced by said interleaved boundary inverse 

transform perfect reconstruction digital filter, said 
first interleaved non-boundary inverse transform 
perfect reconstruction digital filter, and said second 
interleaved non-boundary inverse transform perfect 

3 0 reconstruction digital filter comprising a subsequence 

of said output digital data values of said sequence of 
output digital data values. 

2. The method of Claim 1, wherein said low pass 
boundary forward transform perfect reconstruction digital 
35 filter has X coefficients and wherein said low pass non- 
boundary forward transform perfect reconstruction digital 
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filter has Y coefficients, Y being greater than X, said X 
coefficient of said low pass boundary forward transform 
perfect reconstruction digital filter being chosen so that 
said low pass boundary forward transform perfect 
5 reconstruction digital filter outputs a transformed digital 
data value H 0 when the low pass boundary forward perfect 
transform reconstruction digital filter operates on input 
digital data values ID 0 -ID X-1 adjacent said boundary, said 
transformed digital data value H 0 being substantially equal 

10 to what the output of the low pass non-boundary forward 
transform perfect reconstruction digital filter would be 
were the low pass non-boundary forward perfect 
reconstruction digital filter to operate on IDq-ID^ as 
well as Y-X additional input digital data values outside 

15 said boundary, said additional input digital data values 
having preselected values. 

3. The method of Claim 2, wherein Y-X-l, wherein 
there is one additional input digital data value ID. 1# and 
wherein ID_ X is preselected to be substantially equal to 

20 ID 0 . 

4. The method of Claim 2, wherein Y-X=l, wherein 
there is one additional input digital data value ID. 1# and 
wherein ID. 1 is preselected to be substantially equal to 
zero. 

25 5, The method of Claim 1, wherein said sequence of 

input digital data values is a sequence of digital data 
values associated with pixels of either a row or a column 
of a two dimensional image, said boundary of said sequence 
of input digital data values corresponding with either a 

30 start or an end of said row or said column. 

6. The method of Claim 1, wherein said sequence of 
input digital data values is a sequence of digital data 
values associated with an audio signal. 



QimcTiTirrc cucrr torn c oc\ 



WO 94/23385 



PCT/GB94/00677 



- 810 - 

7, The method of Claim 1, wherein said low and high 
pass non-b<5TSndary forward transform perfect reconstruction 
digital filters are forward transform quasi-perfect 
reconstruction filters which have coefficients which 

5 approximate the coefficients of true forward transform 
perfect reconstruction filters. 

8, The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
digital filters are both four coefficient quasi-Daubechies 

10 filters the coefficients of which approximate the 

coefficients of true four coefficient Daubechies filters, 

9, The method of Claim 8, wherein one of said four 
coefficient quasi-Daubechies filters has the coefficients 
11/32, 19/32, 5/32 and 3/32 independent of sign. 

15 10. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter H of 
the form: 

H n = a *D2n-l + bID 2n + ClD 2n+1 - dID 2n+2 

20 n being a positive integer, ID 0 -ID m being input digital data 
values, m being a positive integer, ID 0 being the first 
input digital data value in said sequence of input digital 
data values, and wherein said low pass boundary forward 
transform perfect reconstruction digital filter is a three 

25 coefficient digital filter of the form: 

H 0 = aID. 2 + bID 0 + c!D x - dID 2 

ID_ X being a predetermined input digital data value outside 
said boundary and having a preselected value. 

11. The method of Claim 10, wherein said high pass 
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non-boundary forward transform perfect reconstruction 
digital fiiter is a four coefficient quasi-Daubechies 
filter of the form: 

G n = dID 2n-l + cID 2n ' bID 2n*l + aID 2n*2 

5 n being a positive integer, and wherein said high pass 
boundary forward transform perfect reconstruction digital 
filter is a three coefficient digital filter of the form: 

G 0 = dID. x + cID 0 - bID 2 + aID 2 

dlD^ having a preselected value. 

10 12. The method of Claim 11, wherein: a + b + c- dis 

substantially equal to 1, wherein a - b + c + d is 

substantially equal to 0, and wherein ac - bd is 

substantially equal to zero. 

13 • The method of Claim 12 f wherein: a=ll/32, 
15 b=19/32, c=5/32 and d=3/32. 

14. The method of Claim 11, wherein said interleaved 
boundary inverse transform perfect reconstruction digital 
filter is a two coefficient digital filter of the form: 

OD 0 = 4(b-a)H 0 + 4(c-d)G 0 

20 wherein OD 0 is an output digital data value of 

said sequence of output digital data values, wherein G 0 is 
the output of said high pass boundary forward transform 
perfect reconstruction digital filter when the high pass 
boundary forward transform perfect reconstruction digital 

25 filter operates on input digital data values ID 0 , ID X and 
ID 2 adjacent said boundary, and wherein H 0 is the output of 
said low pass boundary forward transform perfect 
reconstruction digital filter when the low pass boundary 
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forward transform perfect reconstruction digital filter 
operates oft input digital data values ID 0 , ID 1 and ID 2 
adjacent said boundary. 

15. The method of Claim 14, wherein one of said first 
5 and second interleaved non-boundary inverse transform 
perfect reconstruction digital filters is of the form: 

D 2 n+1 = 2(cH n - bG n + aH n+1 -+ dG n+1 ) 

n being a non-negative integer, and wherein the other of 
said first and second interleaved non-boundary inverse 
10 perfect reconstruction digital filters is of the form: 

D 2n*2 s 2(-dH n + aG n + bH n+1 + cG n ^) 

n being a non-negative integer, wherein H n , G n , H n+1 and G n+1 
comprise a subsequence of said second sequence of 
transformed digital data values. 



15 16. The method of Claim 1, wherein said low pass non- 

boundary forward transform perfect reconstruction digital 
filter is a four coefficient quasi-Daubechies filter having 
the coefficients: 11/32, 19/32, 5/32 and -3/32, and wherein 
said high pass non-boundary forward transform perfect 

20 reconstruction digital filter is a four coefficient quasi- 
Daubechies filter having the coefficients: 3/32, 5/32, - 
19/32 and 11/32. 

17. The method of Claim 1, wherein said low and high 
pass non-boundary forward transform perfect reconstruction 
25 digital filters are chosen from the group consisting of: 
true six coefficient Daubechies filters and quasi- 
Daubechies filters, the coefficients of the quasi- 
Daubechies filters approximating the coefficients of true 
six coefficient Daubechies filters. 
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18. The method of Claim 1, further comprising the 
steps of: 

encoding said first sequence of transformed 
digital data values into an encoded sequence; and 
5 decoding said encoded sequence of digital data 

values into said second sequence of transformed 
digital data values and supplying said second sequence 
of transformed digital data values to said interleaved 
boundary inverse transform perfect reconstruction 
10 digital filter, said first interleaved non-boundary 

inverse transform perfect reconstruction digital 
filter/ and said second interleaved non-boundary 
inverse transform perfect reconstruction digital 
filter. 

15 13. The method of Claim 18, further comprising the 

step of: 

quantizing each of said digital data values in 
said first sequence of transformed values before said 
encoding step. 

20 20. The method of Claim 1, wherein each of said input 

digital data values of said sequence of input digital data 
values is stored in a separate memory location, and wherein 
some of said memory locations are overwritten in a sequence 
with said sequence of transformed digital data values as 

25 said digital data input values are transformed into said 
transformed digital data values. 

21. A method of transforming a sequence of input 
digital data values into a sequence of transformed digital 
data values, said sequence of input digital data values 
3 0 comprising a boundary subsequence and a non-boundary 
subsequence, comprising the steps of: 

running a number of said input digital data 
values of said boundary subsequence through a low pass 
boundary forward transform perfect reconstruction 
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digital filter and through a high pass boundary 
forwaifB transform perfect reconstruction digital 
filter to produce a first subsequence of said sequence 
of transformed digital data values, said first 
5 subsequence of said sequence of transformed digital 

data values comprising interleaved low and high 
frequency transformed digital data values; and 

running a number of said input digital data 
values of said non-boundary subsequence through a low 
10 pass non-boundary forward transform perfect 

reconstruction digital filter and also through a high 
pass non-boundary forward transform perfect 
reconstruction digital filter to produce a second 
subsequence of said sequence of transformed digital 
15 data values, said second subsequence of said sequence 

of transformed digital data values comprising 
interleaved low and high frequency transformed digital 
data values, said low pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
20 number of coefficients than said low pass non-boundary 

forward transform perfect reconstruction digital 
filter, said high pass boundary forward transform 
perfect reconstruction digital filter having a fewer 
number of coefficients than said high pass non- 
25 boundary forward transform perfect reconstruction 
digital filter. 

22. A method, comprising the steps of: 

generating a sub-band decomposition having a 

plurality of octaves, a first of said plurality of 
3 0 octaves comprising at least one first digital data 

value, a second of said plurality of octaves 

comprising at least one second digital data value; 

calculating a sum of the absolute values of said 

at least one first digital data value; 
3 5 determining if said at least one first digital 

data value is interesting using a first threshold 
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limit; 

calculating a sum of the absolute values of said 
at least one second digital data value; and 

determining if said at least one second digital 
5 data value is interesting using a second threshold 

limit • 

23. A method of traversing a tree decomposition, said 
tree decomposition comprising a plurality of transformed 
data values, each of said plurality of transformed data 

10 values having a unique address identified by coordinates X 
and Y, comprising the step of: 

calculating at least four transformed data value 
addresses by incrementing a count, the count 
comprising one bit Cl x in the X coordinate and one bit 
15 Cl y in the Y coordinate, to generate said at least 

four transformed data value addresses. 

24. A method, comprising the step of: 
determining an address of a transformed data value in 

a tree decomposition by shifting a value a number of times, 
2 0 said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
number of times being at least dependent upon said one 
octave. 

25. A method, comprising the step of: 

25 determining an address of a transformed data value in 

a tree decomposition by multiplying a value by a factor, 
said tree decomposition having a number of octaves, said 
transformed data value being in one of said octaves, said 
factor being at least dependent upon said one octave. 

30 26. A method, comprising the step of: 

determining an address of a transformed data value in 
a tree decomposition by shifting a value a number of times, 
said tree decomposition having a number of frequency sub- 



Si IRST1T1 ITF SWFFT (Rl fl P 9tt 



WO 94/23385 



PCT/GB94/00677 



- 816 - 

bands, said transformed data value being in one of said 
frequency sub-bands, said number of times being at least 
dependent upon said frequency sub-band. 

27. A method, comprising the step of: 

5 determining an address of a transformed data value in 

a tree decomposition by performing a logical operation upon 
a value, said tree decomposition having a number of 
frequency sub-bands, said transformed data value being in 
one of said frequency sub-bands, said logical operation 
10 performed being at least dependent upon said one frequency 
sub- band. 

28. The method of Claim 27, wherein said logical 
operation is a bit-wise logical AND operation. 

29. A method for determining a low pass quasi-perfect 
15 reconstruction filter and a high pass quasi-perfect 

reconstruction filter from a wavelet function, said low 
pass quasi-perfect reconstruction filter having a plurality 
of coefficients, said high pass quasi-perfect 
reconstruction filter having a plurality of coefficients, 

20 comprising the steps of: 

determining a low pass wavelet digital filter and a 
high pass wavelet digital filter from said wavelet 
function, said low pass wavelet digital filter having a 
plurality of coefficients, said high pass wavelet digital 

25 filter having a plurality of coefficients; 

choosing the coefficients of said low pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of 1 is 
processed by said low pass quasi-perfect reconstruction 

30 digital filter the output of said low pass quasi-perfect 
reconstruction digital filter is exactly a power of 2; and 

choosing the coefficients of the high pass quasi- 
perfect reconstruction digital filter to be fractions such 
that when a sequence of data values having values of l is 
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processed by said high pass quasi-perfect reconstruction 
digital filter the output of said high pass quasi-perfect 
reconstruction digital filter is exactly 0, whereby each of 
the plurality of coefficients of said low pass quasi- 
5 perfect reconstruction digital filter is substantially 
identical to a corresponding one of said plurality of 
coefficients of said low pass wavelet digital filter, and 
whereby each of the plurality of coefficients of said high 
pass quasi-perfect reconstruction digital filter is 
10 substantially identical to a corresponding one of said 

plurality of coefficients of said high pass wavelet digital 
filter. 

30. A method of estimating a compression ratio of a 
number of original data values to a number of compressed 

15 data values at a value of a quality factor Q, comprising 
the steps of: 

examining a first block of transformed data values of 
a tree, said first block being one of a number of lowest 
frequency blocks of a high pass component sub-band , said 

20 tree being part of a sub-band decomposition; and 

determining a value of said quality factor Q at which 
said data values of said first block would be converted 
into compressed data values, and not determining a value of 
said quality factor Q at which any other block of data 

25 values of said tree would be converted into a number of 
compressed data values. 

31. The method of Claim 30, wherein said number of 
original data values represents a frame of an image, 

32. The method of Claim 31, further comprising the 
30 step of: 

determining a number of lowest frequency blocks of 
said high pass component sub-band which would be converted 
into compressed data values given a value of said quality 
factor Q. 



S1IBRTITI FTF SHFFT (Rill P 9R\ 



WO 94/23385 



PCT/GB94/00677 



- 818 - 

33. JT method of transforming a sequence of image data 
values, comprising the step of: 

filtering said sequence of image data values using a 
quasi-perfect reconstruction filter to generate a 
5 decomposition having a plurality of octaves, said quasi- 
perfect reconstruction filter having six coefficients, 

34. The method of Claim 33, wherein said six 
coefficients are selected from the group consisting of: 
30/128, 73/128, 41/128, 12/128, 7/128 and 3/128, 

10 irrespective of sign. 

35. A method of detecting motion in a tree 
decomposition, said tree decomposition comprising a 
plurality of octaves of blocks of data values, comprising 
the steps of : 

15 comparing data values of a first block in an octave 

with data values of a second block in said octave; and 

generating a token indicating motion based on said 
comparing. 

36. A method, comprising the steps of: 

20 generating a sub-band decomposition having a plurality 

of octaves, a first of said plurality of octaves comprising 
at least one first digital data value, a second of said 
plurality of octaves comprising at least one second digital 
data value; 

25 determining if said at least one first digital data 

value is interesting using a first threshold limit; and 

determining if said at least one second digital data 
value is interesting using a second threshold limit. 

37. A method, comprising the steps of: 

30 generating a sub-band decomposition of a first frame 

having a plurality of octaves, a first of said plurality of 
octaves comprising at least one first digital data value, a 
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second of said plurality of octaves comprising at least one 
second digital data value; 

generating a sub-band decomposition of a second frame 
having a plurality of octaves, a first of said plurality of 
5 octaves comprising at least one first digital data value, a 
second of said plurality of octaves comprising at least one 
second digital data value; 

comparing said first digital data value of said first 
frame with said first digital data value of said second 
10 frame using a first threshold compare; and 

comparing said second digital data value of said first 
frame with said second digital data value of said second 
frame using a second threshold compare. 

38. A method, comprising the steps of: 

15 reading a sequence of data values from a plurality of ' 

memory locations, each of said data values being stored in 
a separate one of said plurality of memory locations; and 

overwriting some of said memory locations in a 
sequence as said data values are transformed into a 

20 sequence of transformed data values of a sub-band 
decomposition. 

39. A method, comprising the steps of: 

performing a function on a plurality of data values of 
a new block to generate a first output value, said new 

25 block being a block of data values of a sub-band 
decomposition of a new frame; 

performing said function on a plurality of numbers to 
generate a second output value, each of said numbers 
substantially equalling a difference of a data value in 

30 said plurality of data values of said new block and a 
corresponding data value in a corresponding plurality of 
data values of an old block, said old block being a block 
of data values of a sub-band decomposition of an old frame; 
and 

35 generating a token if said first output value has a 
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predetermined relationship with respect to said second 
output valtre. 

40. The method of Claim 39, wherein said token is a 
SEND_STILL token. 

5 41. A method, comprising the steps of: 

performing a function on a plurality of data values of 

a new block to generate a corresponding plurality of output 

values, said new block being a block of data values of a 

sub-band decomposition; 
10 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

15 42. The method of Claim 41, wherein said token is a 

VOID token. 

43. A method, comprising the steps of: 

subtracting each one of a plurality of data values of 

a new block with a corresponding one of a plurality of data 
20 values of a old block to generate a corresponding plurality 

of output values, said new block being a block of data 

values of a sub-band decomposition of a new frame, said old 

block being a block of data values of a sub-band 

decomposition of a old frame; 
25 comparing each of said plurality of output values with 

a predetermined number; and 

generating a token if substantially all of said output 

values have a predetermined relationship with respect to 

said predetermined number. 

30 44. The method of Claim 43, wherein said token is a 

VOID token. 
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45. A method, comprising the steps of: 
determining an absolute value for each of a plurality 

of data values of a block of a sub-band decomposition; 
determining a sum of said absolute values; and 
5 generating a token based on a comparison of said sum 

with a predetermined number. 

46. The method of Claim 45, wherein said token is a 
VOID token. 

47. A method, comprising the steps of: 

10 processing a sequence of first image data values using 

a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to create a first sequence of 
transformed data values, said low pass forward transform 

15 perfect reconstruction digital filter and said high pass 
forward transform perfect reconstruction digital filter 
each having coefficients chosen from a first group of 
coefficients independent of sign; 

converting said first sequence of transformed data 

2 0 values into a second sequence of transformed data values; 
and 

using digital circuitry to process said second 
sequence of transformed data values using a low pass 
inverse transform perfect reconstruction digital filter and 

25 a high pass inverse transform perfect reconstruction 

digital filter into a sequence of second image data values, 
said low pass inverse transform perfect reconstruction 
digital filter and said high pass inverse transform perfect 
reconstruction digital filter each having coefficients 

30 chosen from a second group of coefficients independent of 
sign. 

48. The method of claim 47, wherein said digital 
circuitry used to process said second sequence of 
transformed data values is a digital computer having a 
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microprocessor . 

49. The method of claim 47, wherein at least one of 
the coefficients in said first group of coefficients is not 
contained in said second group of coefficients. 

5 50. The method of claim 47, wherein said first group 

of coefficients has a different number of coefficients than 
said second group of coefficients. 

51. The method of claim 50, wherein said sequence of 
first image data values is a sequence of chrominance data 

10 values. 

52. The method of claim 50, wherein said low pass 
forward transform perfect reconstruction digital filter and 
said high pass forward transform perfect reconstruction 
digital filter each have four coefficients, and wherein 

15 said low pass inverse transform perfect reconstruction 

digital filter and said high pass inverse transform perfect 
reconstruction digital filter each have two coefficients. 

53. The method of claim 52, wherein said sequence of 
first image data values is a sequence of chrominance data 

20 values. 

54. The method of claim 47 , wherein each of said 
coefficients of said low pass inverse transform perfect 
reconstruction digital filter and said high pass inverse 
transform perfect reconstruction digital filter is selected 

25 from the group consisting of: 5/8, 3/8 and 1/8, independent 
of sign. 

55. The method of claim 47, wherein said converting 
step comprises the steps of: 

encoding said first sequence of transformed data 
3 0 values into a compressed data stream; and 
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decoding said compressed data stream into said second 
sequence of* transformed data values. 



56. A method comprising the step of using digital 
circuitry to process a sequence of image data values using 

5 a low pass forward transform perfect reconstruction digital 
filter and a high pass forward transform perfect 
reconstruction digital filter to generate a sub-band 
decomposition, said low pass forward transform perfect 
reconstruction digital filter and said high pass forward 
10 transform perfect reconstruction digital filter each having 
four coefficients, each of said four coefficients being 
selected from the group consisting of: 5/8, 3/8 and 1/8, 
independent of sign. 

57. The method of claim 56 , wherein said digital 
15 circuitry comprises means for low pass forward transform 

perfect reconstruction digital filtering and for high pass 
forward transform perfect reconstruction digital filtering. 

58. A method comprising the step of using digital 
circuitry to process a sequence of transformed data values 

20 of a sub-band decomposition using an odd inverse transform 
perfect reconstruction digital filter and an even inverse 
transform perfect reconstruction digital filter, said odd 
inverse transform perfect reconstruction digital filter and 
said even inverse transform perfect reconstruction digital 

25 filter each having four coefficients, each of said four 
coefficients being selected from the group consisting of: 
5/8, 3/8 and 1/8, independent of sign. 

59. The method of claim 58, wherein said digital 
circuitry is a digital computer having a microprocessor. 

3 0 60. A method comprising the step of generating a 

compressed data stream indicative of a video sequence from 
a sub-band decomposition, said compressed data stream 
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comprising a first data value, a first token, a second data 
value, and a second token, said first token being 
indicative of a first encoding method used to encode said 
first data value, said second token being indicative of a 
5 second encoding method used to encode said second data 
value, said first token consisting of a first number of 
bits and said second token consisting of a second number of 
bits , 

61. The method of claim 60, wherein said first 

10 encoding method is taken from the group consisting of: SEND 
mode, STILL_SEND mode, VOID mode, and STOP mode. 

62. The method of claim 60, wherein said first token 
is a single bit token. 

63. A method, comprising the steps of: 

15 forward transforming image data values to generate a 

first sequence of transformed data values of a first sub- 
band decomposition, said first sub-band decomposing having 
a first number of octaves; 

converting said first sequence of transformed data 

20 values into a second sequence of transformed data values; 

using digital circuitry to inverse transforming said 
second sequence of transformed data values into a third 
sequence of transformed data values, said third sequence of 
transformed data values comprising a second sub-band 

25 decomposition having a second number of octaves, said 
second number of octaves being smaller than said first 
number of octaves, said second sub-band decomposition 
having a low pass component, said low pass component of 
said second sub-band decomposition comprising data values 

30 indicative of rows of data values of an image, said rows of 
said image extending in a first dimension, said image also 
having columns of said data values extending in a second 
dimension; 

expanding said low' pass component in said first 
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dimension using interpolation to generate an interpolated 
low pass component; and 

expanding said interpolated low pass component in said 
second dimension by replicating rows of said data values of 
5 said interpolated low pass component, 

64. The method of claim 63, wherein said digital 
circuitry is a digital computer having a microprocessor. 

65. The method of claim 63, wherein said converting 
step comprises the steps of: 

10 encoding said first sequence of transformed data 

values into a compressed data stream comprising tokens and 
encoded data values; and 

decoding said compressed data stream into said second 
sequence of transformed data values. 
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